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PEEFACE. 


These  First  Outlines  of  Botany  are  not  sent  into  the  world  for 
the  purpose  of  disturbing  the  prestige  which  justly  attaches  to  the 
writings  of  Bindley,  Boyle,  Brown,  and  other  celebrated  botanists. 
The  merits  of  these  authors  none  will  dispute,  whether  as  writers 
of  monographs  or  full  treatises ; but,  in  one  respect,  all  these 
writings  are  so  deficient  that  few  students  have  been  able  to  mas- 
ter even  the  rudiments  of  Botany,  still  less  to  become  moderately 
acquainted  with  the  characteristics  of  species,  except  on  the  condi- 
tion of  attending  lectures  and  having  the  entree  to  a botanical  gar- 
den. This  deficiency  we  have  supplied  by  very  copious,  correct 
and  highly-finished  woodcut  engravings.  Under  the  ancient  exclu- 
sive system  of  book  pubUcation  the  great  expense  attendant  on  the 
execution  of  so  many  pictorial  arrangements  would  have  rendered 
its  adoption  impossible.  In  this  respect,  then,  our  First  Outlines 
possess  an  imdoubted  advantage  over  every  preceding  treatise. 
The  student  will  be  rendered  independent  of  botanical  gardens, 
which,  though  highly  desirable  whenever  they  can  be  commanded, 
are  not  so  indispensable  that  the  whole  science  of  Botany  must  be 
abandoned  by  students  who  have  not  that  advantage. 

It  remains  now  to  say  a few  words  relative  to  the  general  treat- 
ment of  the  subject  we  have  followed.  Firstly,  care  has  been 
taken  to  indicate  the  broad  natural  classifications  of  the  vegetable 
kingdom,  without  going  further  into  details  than  is  absolutely 

necessary  for  purposes  of  illustration.  Without  minutely  indi- 
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eating  tlie  minor  particulars  in  which  authors  of  natural  systems 

of  Botany  have  differed  amongst  themselves,  care  has  been  taken 

to  show  that  every  natural  classification  of  vegetables  reposes  on 

( 

the  same  general  basis,  and  accords  harmoniously  with  chemistry 
and  physiology  ; whilst  the  ingenious  artificial  system  of  Linnaeus, 
however  convenient  for  times  when  so  many  vegetable  species 
remained  undiscovered,  is  at  best  an  ingenious  memoria  technical  a 
grouping  of  vegetables  in  most  incongruous  communities,  totally 
at  variance  with  every  scientific  analogy. 

The  reader  will  not  fad  to  notice  that  the  first  half  of  our 
First  Outlines  does  not  contain  so  man}’-  detailed  characteristics 
of  families  as  the  second.  This  peculiarity  has  been  adopted 
advisedly,  under  the  impression  that  as  soon  as  the  student  has 
mastered  the  outline  of  his  subject,  he  will,  without  further 
difficulty  than  that  already  experienced,  be  enabled  to  enter  upon 

I * 

its  minuter  details.  Such,  then,  is  an  exposition  of  the  author’s 
views  and  intentions.  It  remains  for  the  public  to  judge  how 
far  they  have  been  carried  out. 

Most  of  the  technical  terms  are  explained  in  the  early  part  of 
the  work,  but  if  any  occur  without  explanation,  or  the  reader 
cannot  remember  meanings  which  have  already  been  given,  he 
will  be  relieved  of  aU  difficulty  by  simply  referring  to  the  Glossary 
and  Index  at  the  end  of  the  volume,  where  the  explanatory  por- 
tion is  distinguished  by  the  use  of  the  dash,  thus  : AcauHferous 

— without  stalk.” 

[As  some  portion  of  the  ensuing  work  has  appeared  in  the  **  Child’s  Educator,” 
a word  of  explanation  may  be  necessary.  The  very  favourable  reception  given  to  the 
Lessons  in  Botany  in  that  work  suggested  the  issue  of  a more  consecutive  and  com- 
prehensive series,  a series  which  should  include  the  whole  of  the  original  engravings, 
and  be  further  enriched  with  numerous  additions.  This  suggestion  having  been  followed 
by  requests  from  respected  correspondents,  the  result  is,  the  appearance  of  the  present 
work  as  one  Volume  of  the  ^‘Educational  Course.”] 
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T the  outset  we  may  as  well  state  that  by 
the  term  Botany  we  mean  the  science 
which  teaches  all  about  plants ; such 
as  their  form,  their  aspect,  the  numbei 
and  structure  of  their  flowers,  their 
seeds,  and,  in  short,  all  that  in  any 
way  relates  to  them.  The  word  botany 
is  derived  from  the  Greek,  in  which 
language  (^ordvr}  {bofane),  signifies  a 
plant.  Our  friends  the  Germans  call 
the  study  pjlanzenlehre,  plant-teaching  ; 
and,  in  our  opinion,  they  are  quite 
right  to  find  a name  for  this  and  many 
other  sciences  out  of  their  own  lan- 
guage. We  English  might  with  great 
propriety  do  the  same  on  many  occa- 
sions, but  it  is  not  the  custom. 

Botany  is  a very  interesting,  no  less 
than  a very  useful  study,  and  it  possesses  over  many  others  the  advan- 
tage of  being  attended  with  no  expense. 

Inasmuch  as  Botany  is  the  science  which  teaches  all  about  plants,  the 
learner  will  agree  that  it  is  necessary  to  set  out  with  precise  notions  as  to 
what  a plant  is.  Nothing  would  appear  to  be  more  easy  than  this  ; and 
easy  enough  it  is  when  we  take  extreme  cases  : thus,  for  instance,  no  one 
would  ever  take  an  oak  tree  for  an  animal,  or  a horse  or  an  elephant  for 
a vegetable ; but  there  are  certain  beings  whose  characteristics  are  so 
little  marked,  that  philosophers  are  to  this  day  not  agreed  as  to  the  divi- 
sion of  nature  to  which  they  ought  to  be  referred  ; in  other  cases  again. 


2 


FIRST  OUTLINES  OF  P,OTANY. 


beings  liave  been  taken  out  of  one  classification  and  inserted  under 
another  ; this  remark  applies  to  the  sponge,  which,  although  it  grows 
attached  to  rocks.under  the  sea,  is  now  universally  considered  to  be  an 
animal,  or,  more  properly  speaking,  the  skeleton  of  an  animal,  the  soft 
portions  of  which  have  been  dissolved  away. 

The  great  Swedish  naturalist  Linne,  more  frequently  known  by  the 
Latin  dencmination  Linnaeus,  adopted  the  folio Aving  pithy  designation  of 
minerals,  vegetables,  and  animals. 

“Minerals,”  he  said,  “grow,  plants  grow  and  live,  but  animals  grow, live, 
and  feel.”  A very  neatly  turned  expression  this  is,  we  must  all  allow,  and 
the  task  would  not  be  easy  in  few  Avords  to  shoAv  AA'herein  it  is  insufficient. 
Naturalists  of  the  present  day,  hoAvever,  do  not  consider  it  quite  correct, 
and,  what  is  more,  naturalists  OAvn  that  their  ingenuity  has  been  unable  to 
find  a distinction  Avhich  is  quite  correct : hoAvever,  the  folloAving  is  per- 
haps more  nearly  correct  than  any  other.  Animals  are  those  living  beings 
Avhich  derive  their  nutriment  from  an  internal  cavity  (the  stomach),  and 
vegetables  are  those  living  beings  AA'^hich  absorb  their  nutriment  from 
Avithout. 

§ 1.  ON  THE  PRINCIPLES  AVHICH  SBRA’'E  FOE  THE  CLASSIFICATION 

OP  PLANTS. 

Whatever  may  be  the  subject  of  our  study  it  requires  to  be  classified; 
classification  being  the  very  key-stone  of  order,  Avithout  Avhich  our  ideas 
become  obscure  and  confused  : therefore  it  is  that  even  the  least  botani- 
cal amongst  us,  Avhen  speaking  of  vegetables,  make  a rough  sort  of  classi- 
fication for  ourselves,  usually  dividing  them  into  herbs,  plants,  bushes,  or 
shrubs,  and  trees.  And,  for  many  common  purposes  this  rough  and 
ready  distinction  is  sufficient,  but  it  is  not  very  correct,  and  therefore  will 
not  ansAver  the  purposes  of  a botanist. 

To  prove  that  the  distinction  is  not  correct,  Ave  Avill  mention  tAvo  cases 
in  point,  and  Ave  are  sure  the  learner  Avill  accede  to  the  justice  of  the 
remark ; Avhat  Avould  the  reader  term  a myrtle  as  he  sees  it  groAving  in 
our  climate  ? A poor  tiny  thing  scarcely  bigger  than  a geranium,  he 
Avould  not  term  a tree,  he  Avoiild  call  it  a shrub  or  a bush ; nevertheless, 
this  very  same  species  of  myrtle  assumes  under  the  more  genial  sun  o± 
southern  Europe  and  northern  Africa,  the  dimensions  of  a goodly  tree. 
Again,  Avhat  Avould  the  reader  term  the  mignionettc  ? A plant  of  course ; 
yet  in  northern  Africa,  along  the  Barbary  coast,  its  stem  becomes  Avoody, 
and  it  assumes  the  aspect  of  a bush  or  shrub  at  least. 

When  the  true  relations  subsisting  between  vegetables  are  Avell  con- 
sidered, Ave  shall  find  that  the  mere  size  of  a vegetable  has  nothing  to 
do  with  its  real  nature  : — thus  the  sugar  cane,  Avhich  groAvs  to  the  eleA\a- 
tion  of  fifteen  or  sixteen  feet,  is  still,  to  all  intents  and  purposes  a grass ; 
as  in  like  manner  is  the  bamboo,  Avhich  assumes  the  dimensions  of  a tree. 
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Then,  again,  the  lily  tribe, — does  not  the  very  sound  of  the  word  lily 
cause  ideas  to  arise  of  some  delicate  herb-like  growth,  surmounted  with 
drooping  flowers  ? Of  this  kind  are  the  lilies  which  grow  in  our  climate  j 
but  all  lilies  are  not  thus.  The  great  dragon  tree,  as  it  is  called,  is  still  a 
lily;  and  as  though  Nature  desired  to  confound  our  prejudices  by  one 
bold  master-stroke,  these  dragon  trees  are  amongst  the  largest,  and  the 
oldest,  if  not  the  very  largest  and  very  oldest,  of  known  trees.  The 
great  dragon  tree  of  Orotava,  in  the  island  of  Tenerifle,  a drawing  of 
which  we  give  on  the  following  page,  is  of  such  dimensions  that  ten 
full-grown  men,  joining  hand  to  hand,  are  scarcely  sufficient  to  encircle  its 
base.  It  is  now  about  four  hundred  years  ago  since  the  island  of  TenerifFe 
was  first  discovered.  The  great  dragon  tree  of  Orotava  was  then,  as  it  is 
now,  the  Uvin  wonder  of  that  island,  dividing  its  interest  with  that  of  the 
stupendous  peak.  Precise  accounts  have  been  handed  down  to  us  of  its 
size;  from  a consideration  of  which  it  appears,  that  the  monster  has 
increased  but  -very  little  in  dimensions  since  that  time ; a probability 
v/hich  is  still  further  confli-med  by  observations  made  on  young  dragon  . 
trees,  the  growth  of  which  is  remarkably  slow.  What  grand,  what 
stupendous  thoughts,  does  a contemplation  of  this  fact  awaken  ! When 
did  this  monster  first  begin  to  grow  : How  many  thousand  years  have 

rolled  over  its  weather-beaten  head?  We  are  afraid  to  speculate  on  these 
points,  but  will  content  ourselves  by  saying,  that  according  to  the  most 
reasonable  evidence  which  can  be  adduced,  this  great  dragon  tree  began  to 
grow  long,  very  long,  before  the  creation  of  man.  Yet  this  monster  is  a 
lily  ! 

The  student  will  admit,  that  supposing  our  previous  remarks  to  be 
correct,  our  ordinary  notions  concerning  the  similarities  or  dissimilarities 
of  vegetables,  in  other  words  their  alliances,  and  as  a consequence  their 
classification,  are  very  incorrect.  Not  less  incorrect  are  some  of  our  com- 
mon ideas  regarding  the  similarities  and  dissimilarities,  or  the  alliances,  of 
the  parts  of  which  vegetables  are  composed.  For  example,  do  we  not 
commonly  speak  of  onions  and  potatoes  as  roots  ? yet  they  are  not  roots, 
nor  are  they  similar,  far  less  identical,  in  character.  The  onion  is  a bulb, 
or  underground  bud,  and  the  potato  is  a tuber  or  knotty  excrescence 
developed  underground,  from  w'hich  the  roots  and  stems  of  the  potato 
plant  respectively  spring.  Why  are  they  not  roots  ? the  learner  may  ask. 
The  reason  why  will  ajDpear  by  and  by ; to  explain  these  reasons  is  an 
object,  and  one  of  the  main  objects,  of  Botany.  W e merely  cite  the  example 
now  for  the  pmpose  of  making  known  in  a striking  manner  the  incorrect- 
ness of  many  notions  we  are  in  the  habit  of  entertaining. 

Again,  do  we  not  in  ordinary  language  term  the  strawberry  and  the 
fig,  fruits  ? Yet  neither  is  a fruit. 

Not  a fruit ! the  young  botanist  exclaims,  do  we  not  eat  them?  Well, 
•urely,  our  young  reader  would  not  limit  the  term  fruit  to  something 
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wbich  grows  on  a vegetable,  and  which  is  good  to  eat.  We  think  he  will 
admit  that  the  bunches  of  apples,  as  they  are  called,  which  grow  on  potato 
stems,  are  the  fruits  of  the  potato  plant ; yet  potato  apples  are  not  good  to 
eat.  He  will  admit  that  the  bunches  which  grow  on  ash  trees  are 
the  fruits  of  those  trees,  yet  they  are  not  good  to  eat ; finally,  not  to  mul- 
tiply examples  unnecessarily,  he  will  admit  that  acorns  are  the  fruits  of 
the  oak  tree  : — and  although  our  ancestors,  the  ancient  Britons,  are  known 
to  have  eaten  them,  yet  all  we  can  say  upon  that  point  is,  that  one  pities 
the  bad  taste  or  the  hard  fortune,  as  the  case  may  be,  of  our  fore- 
fathers. 

If  strawberries,  then,  and  figs  are  not  fruits,  what  are  they  ? Why  the 
fig  is  to  all  intents  and  purposes  a compound  flower,  as  much  as  the  dan- 
delion is  a compound  flower ; and  a strawberry  is  something  like  a fig 
turned  inside  out ; but  the  learner  shall  judge  for  himself. 

The  strawberry  plant  bears,  as  we  all  know,  a very  evident,  a very 
pretty  flower ; the  petals  or  flower-leaves  of  which  dropping  oif,  we  ulti- 
mately get  something  which  is  good  to  eat,  and  which  we  term  the  straw- 
ben*y  fruit. 

Why,  then,  is  it  not  a fruit?  We  will  see.  If  it  be  a fruit,  it  should 
contain  seeds  ; but  on  cutting  it  open  we  cannot  find  any.  Here,  then,  the 
learner  would  be  puzzled  if  Botany  did  not  come  to  his  aid.  General  prin- 
ciples have  to  be  appealed  to,  and  the  appeal  will  not  be  made  in  vain. 

Whilst  conjecturing  within  ourselves  the  botanical  nature  of  the 
strawberry,  and  trying  to  find  out  the  freak  which  nature  has  been  playing 
in  order  to  lead  us  astray,  we  all  at  once  bethink  ourselves  of  the  little 
hard  protuberances  bn  the  outside  of  the  strawberry ; what  are  they  — of 
what  do  they  consist  ? — what  is  their  function  ? 

A learner,  if  he  had  not  been  rendered  cautious  by  previous  experience, 
might  all  at  once  arrive  at  the  conclusion  that  the  strawberry  is  a fruit 
turned  inside  out,  having  consequently  its  seeds  externally ; and  amaz- 
ingly like  seeds  do  these  little  protuberances  appear.  They  are  not  seeds 
nevertheless : they  are  fruits,  the  real  strawberry  fruits  ; but  so  little 
adapted  for  eating  are  they,  that  the  lover  of  strawberries  wishes  them  , 
very  far  away.  Then  what  is  the  edible  portion  of  the  strawberry  ? Botany 
answers  this  question  satisfactorily  and  makes  all  clear.  It  is  the  juicy 
torus  of  the  plant.  The  reader  gains  little  knowledge  from  this  remark 
beyond  the  knowledge  of  an,  at  present,  uniAeaning  name  : and  as  we  do 
not  intend  that  any  names  in  this  little  book  shall  be  unmeaning,  we  will 
proceed  to  explain  what  a torus  is. 

Torus,  then,  is  the  Latin  word  for  hed^  and  signifies  that  portion  of 
certain  flowers  upon  which  the  flower  itself  reposes  or  grows.  Take,  for 
example,  the  marigold,  and  strip  off  all  its  floral  parts  ; there  will  then 
remain  underneath  a flat  fleshy  expansion,  called  the  torus.  In  the 
case  of  the  marigold  the  torus  is  flat ; but  the  reader  may  easily  con- 
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ceive  that  it  might  have  been  round  or  approaching  to  rotundity.  In  the 
marigold  it  is  leathery  and  nauseous,  but  the  reader  will  as  easily  conceive 

that  it  might  have  been  fleshy  and 
delicious,  as  indeed  we  find  it  to  be 
in  the  strawberry.  Analysed  thus, 
we  find  a similarity  between  the 
strawberry  and  the  marigold  that 
the  non-botanical  reader  would  have 
little  suspected.  Nor  is  the  simi- 
larity forced ; it  is  quite  natural,  and 
loses  nothing  by  the  fullest  investiga- 
tion which  the  learner  can  devote  to 
it.  Thus,  w’e  dare  say,  the  reader  has 
watched  the  progress  of  a marigold 
to  maturity;  has  noticed  the  flowers  blown  away,  one  by  one,  and 
nothing  but  the  stem,  the  torus,  and  the  little  seed-like  things  imbedded 
upon  the  torus  remain.  These  little  things,  like  the  hard  excrescences 
on  the  strawberry,  look  so  much  like  seeds,  that  they  might  be  taken  for 
such.  However,  we  are  never  to  assume  because  a thing  is  small  that 
it  is  imperfect.  If  these  so-called  seeds  be  dissected  and  examined,  they 
will  be  found  to  be  real  fruits,  as  much  as  the  apple  or  the  pear,  and 

And  now  for  our  other  example, 
the  fig.  What  is  the  fig  ? Not  a fruit 
certainly,  although  the  freak  of  nature 
here,  if  we  may  without  disrespect 
use  such  a term,  is  different  from  those 
which  have  come  under  our  notice 
hitherto.  Let  us  cut  open  a fig ; what 
then  do  we  see  ? Why  little  things 
very  similar  in  appearance  to  flowers, 
at  the  base  of  each  of  which  there 
is  a hard  nut*like  thing  which  cracks 
between  the  teeth.  Flowers  indeed 
they  are,  and  the  nut-like  things  are 
fruits,  the  edible  portion  of  the  fig  being  a torus  ; so  that  if  we  assume 
the  strawberry  to  have  had  a flat  torus  instead  of  a knob-like  one,  and 
that  the  flat  torus  had  been  turned  outside  in,  in  such  a manner  as  to 
form  a bottle  with  a very  narrow  mouth,  we  should  have  had  a result  very 
much  resembling  a fig. 

Even  the  delicious  pine-apple  can  hardly  be  termed  a fruit.  Each  pine- 
apple certainly  contains  many  fruits,  one  corresponding  with  each  lozenge- 
like marking  ; but  the  main  bulk  of  the  pine-apple,  that  which  we  find  so 
delicious  to  eat,  is  only  an  assemblage  of  juicy  fructs,  as  botanists  call 


so  contain  seeds  internally. 


2.  Longitudinal  section  of  a Fig. 


1.  Torus  of  the  Marigold. 
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them,  the  exact  counterpart  of  those  little  scales,  which,  when  tightly 
compressed  together,  form  the  cup  of  the  acorn. 

We  are  sure,  then,  that  sufficient  has  been  stated  to  make  apparent 
to  a reader  the  necessity  of  abandoning  many  common  notions  he  may 
have  previously  entertained  in  relation  to  the  similarities  and  dissimilaii- 
ties  of  vegetables,  and  the  parts  of  which  they  are  made  up. 

§ 2.  ON  THE  SCIENTIFIC  CLASSIFICATION  OF  VEGETABLES. 

The  observer  who  takes  a survey  of  the  various  members  of  the 
vegetable  world,  becomes  cognisant  of  at  least  one  prominent  distinction 
between  them.  He  soon  perceives  that,  whilst  certain  vegetables  have 
flowers,  others  have  not ; or,  perhaps,  more  correctly  speaking,  if  the 
second  division  really  possess  flowers,  they  are  imperceptible. 

This  distinction  was  first  laid  hold  of  as  a basis  of  classification  by  the 
celebrated  Linnaeus,  and  to  this  extent  the  classification  adopted  by  that 
great  philosopher  was  strictly  natural ; beyond  this,  how^ever,  it  was 
altogether  artificial,  as  we  shall  find  hereafter. 

Now,  taking  advantage  of  this  distinction,  the  great  Swedish  natu- 
ralist termed  the  evident  flowering  vegetables  i:>lmnogamous,  from  the 
Greek  work  (baivojxai  {phainomai),  I appear  ; or,  phanerogamous^  from  the 
Greek  word  (pavepSg  {phane7-os),  evident;  and  he  designated  the  non- 
flowering, or  more  correctly  speaking  the  non-evidently-flowering  plants, 
by  the  word  crgptogamic,  from  the  Greek  word  KpvTr-og  {kruptos'),  con- 
cealed. The  further  classification  of  Linnseus  was  artificial,  as  we  have 
already  stated.  The  nature  of  this  classification  we  cannot  study  with 
advantage  just  yet.  Hereafter  we  shall  proceed  to  explain  the  principles 
on  which  it  was  based,  but  this  little  book  will  not  adopt  the  artificial  sys- 
tem of  Linnseus  as  a basis  for  teaching  the  science.  In  point  of  fact,  the 
Linnean  system  may  now  bo  considered  as  obsolete.  In  making  this 
division  of  plants  into  evident-flowering  and  non-evident  flowering,  or 
phesnogamous  and  cryptogamic,  the  learner  must  take  care  not  to  fall 
into  mistakes.  He  must  greatly  expand  his  common  notions  of  a flower, 
and  not  restrict  the  appellation  to  those  pretty  floral  ornaments  which 
become  objects  of  attraction,  and  of  w'hich  bouquets  are  made.  On  the 
contrary,  he  must  admit  to  the  right  of  being  regarded  as  a flower  any 
floral  part,  how'ever  small,  even  though  a lens  should  prove  necessary  for 
the  discovery.  Thus,  in  common  language,  w^e  do  not  usually  speak  of 
the  oak,  and  the  ash,  and  the  beech,  elm,  &c.,  as  being  flower-bearing 
treqs ; they  are,  nevertheless ; and  consequently  belong  to  the  first  grand 
division  of  evident-flower -hearing,  or  phienogamous  or  phanerogamous 
plants.  In  point  of  fact,  the  learner  may  remember  as  a rule,  to  which 
there  are  no  exceptions,  that  every  member  of  the  vegetable  world  which 
bears  a fruit,  and  consequently  seeds,  belongs  to  the  phanerogamous 
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division.  By  following  the  indications  of  this  rule,  we  restrict  the  crypto- 
gamic,  or  non-evident-flowering  plants,  to  the  seemingly  narrow  limits 
of  ferns,  mushrooms,  mosses,  and  a few  others,  all  of  which  are  “devoid 
of  seeds,  properly  so  called,  but  are  furnished  with  a substitute  for  seeds, 
termed  sporules  or  spores.  Sporules,  then,  the  learner  may  remember,  are, 
so  to  speak,  the  seeds  of  flowerless  and  therefore  seedless  plants.  We  admit 
the  latter  term  to  be  a broad  Hibernianism,  a flat  contradiction,  but  if 
it  teach  the  reader  to  remember  a fact,  our  end  will  be  gained.  Botany 
contains  a great  many  hard,  but  useful  terms ; they  will  spring  up  in  our 
path  often  enough,  therefore  let  us  shoot  them  flying  when  we  have  a 
chance,  and  fix  them  on  some  sort  of  memory-peg,  even  although  the 
latter  may  be  a joke. 

If  the  reader  wishes  to  ascertain  what  these  sporules  are  like,  let  him 
take  the  leaf  of  a fern — which,  by  the  way,  is  no  leaf  at  all,  but  a frond 
(we  will  explain  the  meaning  of  this  term  by  and  by) — let  him  turn  the 
lower  surface  of  the  frond  uppermost,  and  there  will  be  seen  many  rows 
of  dark  stripes.  These  are  termed  sporidia,  and  they  contain  the  sporules 
of  the  plant,  which  sporules  therefore  may  be  got  by  opening  the 
sporidia.  Sporules,  when  regarded  by  the  naked  eye,  look  almost  lilie 
dust ; when  examined  under  a microscope,  however,  their  outline  can  be 
easily  recognised.  The  difference  between  a sporidium  (singular  of 
sporidia)  and  a real  seed  may  be  thus  explained.  A seed  has  only  one 
part  (the  embryo  or  germ)  from  which  the  young  plant  can  spring; 
whereas  a sporule  does  not  refuse  to  sprout  from  any  side  which  may 
present  itself  to  the  necessary  conditions  of  earth  and  moisture. 

Although  the  sporules  are  thus  easily  discoverable  in  the  fern  tribe,  yet 
the  young  botanical  student  must  not  expect  to  find  them  thus  readily  in 
other  members  of  the  cryptogamic  tribe,  in  various  members  of  which 
not  only  does  their  position  vary,  but  their  presence  is  totally  undis- 
co verable. 

Ferns  are  the  very  highest  and  best  developed  of  all  cryptogamic 
plants.  In  England,  and  other  European  countries,  they  are  compara- 
tively small,  but  in  certain  tropical  countries  they  assume  the  dimensions 
of  considerable  trees. 

§ 3.  ON  THE  ORGANS  OF  VEGETABLES. 

Vegetable  organs  admit  of  the  very  natural  division  into  those  intended 
for  nutriment  and  growth,  and  those  intended  for  propagation.  Hence 
we  may  speak  of  them  as  nutritive  and  reproductive  organs  Nutritive 
organs  consist  of  leaves,  stems,  branches,  roots,  and  various  appendages 
to  all  of  these,  hereafter  to  be  described ; whilst  the  reproductive  organs 
of  vegetables  are  flowers  and  their  appendages. 

The  Root. — We  have  already  seen  that  it  does  not  suffice  to  constitute 
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a root  that  the  portion  of  the  vegetable  treated  of  be  underground. 
Thus,  for  example,  the  potato  is  not  a root  but  a tuber ; an  onion  is 
not  a root  but  a bulb  (p.  3). 

A root  may  be  defined  as  a filamentous  offset  from  the  descending 
axis  of  the  plant,  differing  from  the  stem  itself  in  certain  relations  of  a 
botanical  structure,  and  each  filament  ending  in  a soft  absorbent  tuft 
denominated  the  spongiole,  tlie  function  of  which  consists  in  absorbing 
moisture,  and  conveying  it  into  the  structure  of  the  plant.  Hence  the 
chief  and  primary  use  of  the  root  is  that  of  nutrition  ; but  it  also  serves 
as  a means  of  enabling  the  plant  to  take  firm  hold  of  the  earth  in  which 
it  grows.  We  append  drawings  of  various  roots  (figs.  3,  4,  5,  and  6). 

In  most  cases,  the  part  at  which  the  stem  ends  and  the  root  begins 
is  well  defined.  It  is  denominated  the  collar.  Although  the  general 
characteristic  of  the  root  is  to  seek  the  ground,  as  the  characteristic  of  the 
stem  is  to  seek  the  air,  nevertheless  stems  frequently  assume  a tendency  to 
become  roots,  and  roots  to  become  stems.  A very  remarkable  example  of 
the  former  tendency  is  furnished  by  the  banyan  tree  (p.  9),  or  ficus  religiosa, 
a native  of  India.  This  tree  has  a natural  tendency  to  shoot  down  pro- 
longations from  its  stem,  which,  taking  root,  cover  the  ground  with  an 
arbour-like  growth  of  most  fantastic  appearance.  The  opposite  tendency  is 
recognisable  in  certain  varieties  of  the  elm,  which  shoot  up  sprouts  from 
the  root  over  large  tracts  of  ground  in  the  -vucinity  of  the  native  trunk, 
very  much  to  the  annoyance  of  the  farmer,  whose  land  is  thus  consider- 
ably damaged.  Although  the  essential  characteristic  of  a stem  is  to 
ascend  into  the  air,  yet  certain  forms  of  stem  in  some  vegetables  exist 
underground  ; of  this  kind  are  ginger,  and  the  so-called  orris  root.  Stems 
of  this  kind  are  known  in  Botany  by  the  apellation  oi Thhomcs  (fig.  7). 


3.  Radish.  Spindle- 
shaped  root. 


4.  Pasture  grass.  Fibrous 
root. 


5.  Dropwoid. 
Knotty  root. 
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Usually  the  root  is  attached  by  the  collar  to  an  ascending  stem,  from 
which  latter  proceed  the  leaves  ; in  certain  plants,  however,  for  instance, 
the  primrose,  there  "is  no  ascending  stem,  but  an  horizontal,  under- 


ground one  (the  rhizome)  takes  its  place,  and  from  this  the  leaves  imme- 
diately grow ; such  leaves  are  then  termed  “ radical,”  that  is  to  say, 
proceeding  from  the  root,  and  the  plant  itself  is  said  to  be  acaulifercus  ; 
from  the  Greek  privative  a,  without,  and  the  Latin  word  “ caulis^'’  a stem.. 


Sometimes  the  root  is  said  to  be  “ stoloniferous,”  tliat  is  to  say,  stole- 
bearing, which  expression  requires  the  previous  explanation  of  the  word 
stole.  A stole.,  then,  is  a little  stem  which  springs  from  the  axilla  (literally 
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arm-pit)  or  point  at  which  the  leaves  spring  from  the  stem.  The  straw- 
berry (fig.  8)  affords  a common  and  well  marked  illustration  of  this  kind 

A bulb  is  an  underground  bud, 
from  the  upper  part  of  which  the 
stem  arises,  and  from  the  lower  part 
of  which  the  root  descends  (fig.  9.) 
An  onion  furnishes  us  with  a very 
familiar  example. 

Tubers  or  tubercules  are  expan- 
sions of  underground  stems,  usually 
containing  much  fecular  or  starchy 
matter,  and  studded  with  eyes  or 
buds.  The  potato  furnishes  us  with 
a very  familiar  example  of  a tuber. 

The  Stem  may  be  either  annual,  biennial,  or  i3erennial.  It  is  termed 
annual  when  it  becomes  developed  in  the  spring  and  dies  before  the 
winter,  as,  for  instance,  is  the  case  with  wheat ; — biennial,  when  it  lives 
two  years ; of  this  kind  is  the  carrot,  which  during  the  first  year  only 
j)roduces  leaves,  and  having  lived  two  years  flowers  and  dies.  Perennial 
stems  are  those  which  live  many  years,  as  is  the  case  with  trees  in  gene- 
ral. As  regards  their  hardness,  trunks  or  stems  are  usually  divided 
into  herbaceous,  subligneous,  and  ligneous.  Herbaceous  stems  are 
those  in  which  woody  fibre  is  almost  altogether  absent,  and  which  are 
therefore  soft  and  juicy ; of  this  kind  is  the  stem  of  parsley,  hemlock,  &c. 
Subligneous  stems  are  those  in  which  woody  fibre  although  present  does 
not  exist  in  the  smaller  shoots  ; of  this  kind  are  sage  and  rue,  the  bases 
of  the  stems  of  which  are  hard  and  woody,  and  therefore  continue  for 
many  years,  whereas  the  smaller  branches  and  their  extremities  annually 
perish,  and  as  often  become  renewed. 

Shrubs  are  ligneous  plants,  the  stems  of  which  throw  off  an  under- 
growth of  stems  and  flowers  at  their  base,  and  which  never  attain  any 
considerable  dimensions.  Of  this  kind,  for  example,  are  rose  trees. 

§ 4.  STRUCTURE  OF  THE  STEM  OF  YEGETABLES. 

This  is  a very  important  point,  and  helps  to  furnish  us  with  a 
means  of  dividing  plants,  at  least  flowering  plants,  into  two  primary 
groups  or  divisions.  Let  us  consider  that  which  takes  place  during  the 
growth  of  an  oak  from  the  acorn.  The  acorn  on  being  planted  in 
the  ground,  sends  down  its  root,  and  sends  up  its  stem.  At  first  this 
stem  is  a little  tiny  thing  of  very  inconsiderable  diameter ; year  by  year, 
however,  it  grows,  until  at  length  a gigantic  tree  results.  If  we  now  cut 
this  tree  across  and  examine  the  structure  of  its  section,  we  shall  recog- 
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nise  the  following  appearances.  In  the  first  place,  commencing  our 
examination  from  without,  we  shall  find  the  bark,  or  cortex,  separable 
into  two  distinct  layers,  the  outer  of  which  is  termed  cuticle  or  epidermis, 
and  the  inner  one  the  liber,  so  called  because  the  ancients  occasionally 
employed  this  portion  of  the  bark  as  a substitute  for  paper  in  the  making 
of  books — liber  being  the  Latin  for  book.  Passing  onwards,  we  observe 
the  woody  fibre  and  its  central  pith.  The  woody  fibre  itself  is  evidently 
of  two  kinds,  or  at  least  is  so  put  together  that  wood  of  two  degrees  of 
hardness  results.  The  external  portion  of  wood  is  the  softer,  and  termed  by 
botanists  alburnum ; the  internal  is  the  harder,  and  termed  by  botanists  du- 
ramen, although  carpenters  denominate  it  heart-wood.  Lastly,  in  the 
centre  comes  the  pith  or  medulla.  Regarding  this  section  a little  more  at- 
tentively, we  shall  observe  passing  from  the  pith  to  the  bark,  and  establish- 
ing a connexion  between  the  two,  a series  of  white  rays,  termed  by  the 
botanist  medullary  rays,  and  by  the  carpenter  silver-grain.  We  shall 
also  observe  that  the  section  displays  a series  of  ring-like  forms  concen- 
tric one  within  the  other.  These  are  a very  important  characteristic. 
They  not  only  prove  that  the  trunk  in  question  was  generated  by  con- 
tinued depositions  of  woody  matter  around  a central  line,  or,  in  other 
words,  of  an  outside  deposition,  but  they  enable  us  in  many  cases  actually 
to  read  off  the  age  of  any  particular  tree — the  thickness  corresponding 
with  one  ring  being  indicative  of  one  year’s  growth.  Inasmuch  as  the 
formation  of  an  oak  tree  is  thus  demonstrated  to  be  the  consequence  of  a 
deposition  of  successive  layers  of  woody  fibres  externally  or  without — 
it  is  said  to  be  like  all  others  subjected  to  the  same  kind  of  growth, 
an  exogenous  plant — from  two  Greek  words,  e'Cw  {exo'),  ivithout,  and 
yivvao)  {gennao),  I generate. 

The  appended  diagram  represents  the  internal  structure  of  an  exo- 
genous stem. 


It  is  true  that  the  peculiar  disposi- 
tion of  rings  thus  spoken  of  cannot 
always  be  recognised.  For  example, 
as  a rule,  trees  which  grow  in  hot 
climates  are  checked  so  little  in  their 
progress,  the  winter  to  which  they 
are  exposed  being  so  short,  that 
their  course  of  growth  is  scarcely 
interfered  with  by  any  impediment. 
Under  these  circumstances,  there  is 
IG.  Horizontal  section  of  an  exogen.  scarcely  any  winter  pause  sufficient 

to  create  a line  of  demarcation  be- 
tween ring  and  ring ; the  progress  of  deposition  goes  continuously  on. 
However,  the  manner  of  deposition  is  not  the  less  external  because  we 
cannot  see  the  rings. 
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Very  different  from  this  method  of  increase  is  that  by  which  another 
grand  division  of  plants  augments  in  size.  For  an  example  we  must  no 
longer  have  recourse  to  a section  of  one  of  our  temperate  plants,  but 
must  appeal  to  the  larger  tropical  productions  of  this  Idnd.  If  we  cut 
a piece  of  bamboo,  or  cane  (with  which  most  boys  are  familiar),  horizon- 
tally,  we  shall  find  a very  different  kind  of  structure  to  that  which  we 
recognised  in  the  oak.  There  will  be  no  longer  seen  any  real  bark,  nor 
any  pith,  and  the  concentric  rays  will  be  also  absent,  but  the  tissue  of 
which  the  stem  is  made  up  may  be  compared  to  long  strings  of  woody 
fibre  tightly  packed  together.  These  concentric  rings,  in  point  of  fact, 
could  not  have  existed ; inasmuch  as  a cane  does  not  grow  by  deposition 
of  woody  matter  externally,  but  internally,  or,  more  properly  speaking, 
upwards.  A young  cane  is  just  as  big  round  as  an  old  cane,  the  only 
difference  between  them  consisting  in  the  matters  of  hardness  and  of 
length.  Hence,  bamboos,  and  all  vegetables  which  grow  by  this  kind  of 
increment,  are  termed  endogenous,  from  two  Greek  words  ivdov  {endov^i, 
zoithin,  and  y^wdii)  {gennao),  I generate.  The  largest  specimen  of  en- 
dogenous growth  is  furnished  by  palm  trees — those  magnificent  deni- 
zens of  tropical  forests  to  which  we  are  so  much  indebted  for  dates, 
cocoa-nuts,  palm-oil,  vegetable  wax,  and  numerous  other  products. 
Appended  will  be  found  a representation  of  the  section  of  a palm  tree,  in 
which  the  peculiarities  of  endogenous  structure  are  very  well  developed. 

All  the  endogenous  productions  of 
temperate  climes  are  small,  though 
very  important.  In  proof  of  the 
latter  assertion  it  may  suffice  to 
mention  the  grasses ; not  only  those 
dwarf  species  wliich  carpet  our 
lawns  and  our  fields  with  green,  but 
wheat,  barley,  oats,  rice,  maize,  all 
of  which  are  grasses,  botanically 
considered,  notwithstanding  their 
dimensions.  Indeed,  size  has  little 
to  do  with  the  definition  of  a grass  ; for  if  we  proceed  to  tro- 
pical climes,  we  shall  there  find  grasses  of  still  more  gigantic 
dimensions.  Thus  the  sugar  cane,  which  grows  to  the  elevation  of 
fifteen  or  sixteen  feet,  is  a grass,  as  in  like  manner  is  the  still  taller 
cane,  out  of  the  stem  of  which,  when  split,  we  make  chair-bottoms, 
baskets,  window-blinds,  &c.,  and  which,  when  simply  cut  into  convenient 
lengths,  is  also  useful  for  other  purposes ; one  of  which  will,  perhaps, 
occur  to  the  reader 

The  reader  will  not  fail  to  remember  that  wc,  a few  pages  back,  divided 
vegetables  into  phsenogamous  and  cryptogamic  (we  are  sure  we  need  not  re- 
peat the  meaning  of  these  terms).  We  may  now  carry  our  natural  classifica- 


11,  Horizontal  section  of  an  endogen. 
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tion  still  fvirtlier,  and  say  that  phoenogamous  plants  admit  of  division  into 
exogenous  and  endogenous  ones.  This  division  is  quite  natural,  even 
if  we  have  regard  merely  to  the  structure  of  the  stem ; but  the  agreement 
is  much  wider  than  this,  and  recognisable  by  other  analogies,  as  we  shall 
presently  see,  when  we  come  to  consider  the  nature  and  peculiarities  of 
leaves  and  seeds. 

§ 5.  CONCERNING  LEATES  AND  THEIR  USES. 

There  are  two  methods  of  teaching  the  nature  of  a thing  ; one  is  by 
definition,  the  other  by  example.  Of  these  the  latter  is  usually  the  more 
easy,  but  the  former  is  the  more  precise.  Accordingly,  then,  we  shall  com- 
mence by  stating  that  in  botanical  language  a leaf  admits  of  definition 
as  “ a thin  flattened  expansion  of  epidermis,  containing  between  its  two 
layers  vascular  and  cellular  tissue,  nerves,  and  veins,  and  performing  the 
functions  of  exhalation  and  respiration.”  Such  is  the  botanical  deflni- 
tion  of  a leaf.  Probably  the  learner  may  not  understand  this  definition 
just  yet,  but  a little  contemplation  will  enable  him  to  do  so.  With  the 
object  of  enabling  him  to  understand  the  definition,  suppose  we  go 
through  its  clauses  one  by  one.  Firstly,  then,  a thin  flattened  expansion 
oj-  epidermis^  we  assume  to  be  a self-evident  expression.  The  epidermis 
{tTTLdepnig)  means,  as  we  have  already  stated,  the  outside  bark — at  least, 
this  is  its  botanical  acceptation.  Literally,  the  Greek  w^ord  ImSepfiiQ 
means  skm,  and  is  also  applied  to  indicate  that  portion  of  the  animal 
skin  which  readily  peels  off,  which  rises  under  the  action  of  a blister, 
and  which,  when  thickened  and  hardened,  constitutes  those  troublesome 
pests,  corns.  As  regards  the  epidermis  of  vegetables,  it  may  readily  be 
seen  in  the  birch  tree,  from  which  it  peels  ofi*  in  long  strips.  Well,  a 
leaf,  then,  consists  of  two  layers  of  this  epidermis,  one  above  and  the 
other  below,  enclosing  vascular  and  cellular  tissue,  the  meaning  of  which 
terms  we  have  now  to  explain  to  the  reader.  By  vascular  tissue 
is  meant  those  little  pipes  or  tubes  Avhich  run  through  vegetables,  just 
like  arteries  and  veins  through  animal  bodies,  and  which  serve  the  pur- 
pose of  conveying  juices  from  one  part  of  a plant  to  another.  In  plants, 
these  pipes  or  tubes  are  so  exceedingly  small  that  their  tubular  character 
is  only  recognisable  by  the  aid  of  a microscope  or  powerful  lens,  but 
their  presence  may  be  recognised  by  the  naked  eye.  Thus,  for  example, 
we  have  little  doubt  that  most  readers  of  this  work  have  noticed  that, 
on  breaking  across  a portion  of  succulent  vegetable  stem,  such,  for  in- 
stance, as  a piece  of  pie-rhuharh,  that  the  two  portions  do  not  always 
break  clean  oflT,  but  one  part  remains  attached  to  the  other  by  certain 
little  fibrils.  Now,  these  fibrils  are  vascular,  that  is  to  say,  they  are 
tubes,  and  tubes  of  various  kinds,  admitting  of  distinction  amongst  them- 
selves. These  distinctions  we  shall  not  enter  upon  here  further  than 
33  * [BotantI] 
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stating  in  general  terms  that,  while  some  of  the  tubes  are  straigiit,  others 
are  twisted  or  spiral,  like  the  perforator  of  a corkscrew ; whence  arises 
the  term  s]piral  vessels,  which  botanists  have  applied  to  them.  Figs.  12, 
!-3,  14,  and  15,  are  magnified  representations  of  the  most  remarkable 
kinds  of  vessels  contained  in  vegetables ; the  spiral  vessels  of  which  we 
have  been  treating  will  easily  be  recognised  by  their  peculiar  appearance. 


12.  Dotted  vessels  13.  Dotted  vessels  14.  Spiral  vessels  15.  Laticiferous  or  jtiice-bear- 
of  the  Clematis.  of  the  Melon.  of  the  Melon.  ing  vessels  of  the  Celandine. 


Cellular  tissue  is,  as  its  name  indicates,  an  assemblage  of  little  cells,  the 
natural  form  of  which  is  spheroidal  or  oval  (fig.  16),  but  more  frequently  this 
form  is  modified  from  various  causes,  usually  the  mutual  pressure  of  cells 
against  each  other.  Thus  the  pith  of  trees,  a portion  which  is  made  up 
of  cellular  tissue,  if  examined  under  the  microscope,  will  be  found  to  be 


16.  Ovoid  cell. 


18.  Stelliform  cells. 


composed  of  cells  having  the  form  of  honeycomb  cells,  that  is  to  say, 
hexagonal  (fig.  17). 

This  last  drawing  represents  the  appearance  of  a thin  segment  of 
elder  pith  when  submitted  to  microscopic  examination.  Occasionally  the 
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cells  of  cellular  tissue  assume  a star-like  or  stellate  form,  as,  for  example, 
is  the  case  in  a common  bean,  of  which  our  diagram  (fig.  18)  represents  a 
section  as  seen  when  examined  under  the  field  of  a microscope.  Usually 
these  vegetable  cells  are  so  very  small  that  a microscope,  or,  at  least,  a 
powerful  lens,  is  necessary  for  observing  them.  In  certain  vegetables, 
however,  the)’-  assume  such  dimensions  as  to  admit  of  being  readily  seen 
by  the  naked  eye.  For  an  example  the  reader  may  refer  to  an  orange, 
especially  an  orange  somewhat  late  in  the  season.  If  the  fruit  be  cut,  or, 
still  better,  pulled  asunder,  the  cells  will  be  readily  apparent.  Still  more 
readily  do  they  admit  of  being  observed  in  that  large  species  of  the 
orange  tribe  to  which  the  name  shaddock,  or  forbidden  fruit,  is  ordinarily 
given . 

We  must  now  inform  the  reader  that  not  only  do  the  cells  of  this  cellular 
tissue  admit  of  being  altered  in  form,  but  occasionally  they  give  rise  to 
parts  in  the  vegetable  organisation  which  would  not  be  suspected  to  con- 
sist of  cells.  The  cuticle  of  which  we  have  spoken  is  nothing  more  than  a 
layer  of  cells  firmly  adherent ; and  the  medullary  rays,  or  silver  grain,  of 
exogenous  stems,  the  appearance  of  which  has  been  already  described,  is 
nothing  more  nor  less  than  closely  compressed  cellular  tissue. 

We  commenced  by  describing  a leaf,  but  observations  have  been  so  often 
directed  to  matters  collateral  to  the  subject  that  the  description  appears 
somewhat  rambling.  Nevertheless,  it  cannot  be  helped.  In  Botany, 
above  all  other  sciences,  there  occur  many  curious  names.  They  must 
be  learnt,  and  the  best  way  to  teach  them  is  to  describe  them  as  they 
occur. 

A leaf,  then,  we  repeat,  is  an  extension  of  two  flat  surfaces  of  cuticle 
enclosing  nerves  and  veins,  vascular  and  cellular  tissue.  All  these  terms 
have  been  pretty  well  explained.  We  may  add,  however,  that  when  cellular 
tissue  exists  confusedly  thrown  together,  as  it  does  in  the  substance  of  a 
leaf,  or  as  it  appears  in  the  orange,  then  such  cellular  tissue  is  denominated 
parenchyma,  from  the  Greek  word  Trapsvxvya,  anything  poured  out. 

Before  we  quite  finish  with  our  remarks  relative  to  the  substances  which 
enter  into  leaves,  it  is  necessary  to  observe  that  the  green  colouring 
matter  of  leaves  is  termed  by  botanists  and  by  chemists  chloropthyl,,. 
from  the  two  Greek  words,  xXwpog  {chloros),  yellowish  green,  and  cpOXXov 
{phuUo7i),  a leaf.  This  chlorophyl  is  subject  to  become  sienna  red  in 
autumn,  as  we  all  know',  but  the  cause  of  this  alteration  has  not  yet  been 
explained. 

§ 6.  LEAVES  CONSIDERED  AS  TO  THEIR  FUNCTIONS. 

Although  leaves  have  a great  variety  of  uses,  yet  the  principal  is  that 
of  respiration  or  breathing.  In  this  manner  they  become  the  representa- 
tives of  lungs  in  animal  beings.  But  tnough  plants  breathe,  the  vege- 
table function  of  respiration  in  them  is  not  to  be  considered  as  similar  to 
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that  function  in  animals.  On  tlie  contrary,  it  is  directly  the  reverse,  the 
very  gas  which  animals  expel  from  their  lungs  as  useless  or  injurious, 
plants  receive  through  the  medium  of  their  leaves,  take  out  of  it  that 
which  IS  suitable  to  their  wants,  then  exhale  the  portion  which  is  refuse 
to  them,  but  which  is  necessary  to  the  existence  of  animals.  What  a 
train  of  reflections  does  the  contemplation  of  this  beautiful  provision  call 
forth  ! Not  only  are  vegetables  useful  in  supplying  us  Avith  food  and 
timber,  not  only  do  they  beautify  the  landscape  with  theii  Avaving 
branches  and  picturesque  forms,  but  they  are  absolutely  necessary  to  the 
existence  of  animal  life  as  a means  of  purifying  the  atmosphere  ! 

The  breathing  function  of  leaves  is  far  too  important  to  admit  of  being 
lightly  passed  over  Avith  these  feAv  remarks,  yet  a difficulty  occurs  in  pur- 
suing it  further,  inasmuch  as  to  understand  the  precise  theory  of  vegetable 
respiration  the  reader  must  be  acquainted  Avith  certain  facts  in  chemistry. 
Some  readers,  doubtless,  are  acquainted  Avith  these  chemical  facts,  others 
are  not ; consequently,  the  best  plan  Avill  be  to  present  a slight  outline  of 
these  facts  at  once. 

To  begin,  then  : did  the  reader  ever  set  fire  to  a bit  of  stick  or  a little 
charcoal?  No  doubt  he  has.  What  does  the  reader  think  becomes  of 
this  stick  or  charcoal  ? Is  it  lost,  destroyed  ? Oh  no,  there  is  no  such 
thing  as  destruction  in  all  nature  ; substances,  CA^en  Avhen  they  appear  to 
be  destroyed,  only  change  their  form.  What,  then,  becomes  of  a piece  of 
stick  or  a piece  of  charcoal  when  Ave  burn  either  in  the  fire  ? Noav, 
Avhenever  philosophers  desire  to  study  the  conditions  of  an  exj)eriment, 
and  the  choice  of  more  than  one  set  of  conditions  stands  before  them, 
they  very  properly  take  the  simplest.  We  have  here  two  sets  of  condi- 
tions ; the  burning  of  a stick  is  one,  the  burning  of  a piece  of  charcoal  is 
the  other.  The  latter  being  the  simpler  of  the  tAvo,  Ave  Avill  take  it, 
and  use  it  for  our  purposes ; moreover,  Ave  Avill  assume  the  charcoal 
employed  to  be  absolutely  pure.  We  burn,  then,  an  absolutely  pure  bit 
of  charcoal  in  atmospheric  air,  and  it  totally  disappears  ; nothing  re- 
mains ; not  the  smallest  trace  of  ashes  ; all  is  gone.  What,  then,  has 
become  of  the  charcoal  ? This  is  not  a chemical  book,  therefore  we  have 
not  space  to  go  into  the  matter  in  all  its  chemical  relations.  We  must, 
therefore,  content  ourseNes  by  saying  that  the  charcoal,  by  burning,  is 
converted  into  a gas  termed  the  carbonic  acid  gas.  This  carbonic  acid 
gas  is  quite  invisible,  therefore  one  might  look  for  it  in  vain  ; but  it 
has  a smell  and  a taste,  therefore  Ave  might  be^  conscious  of  its  existence, 
even  though  Ave  had  no  means  of  catching  it.  But  Ave  have  such  means. 
If  this  gas  comes  in  contact  Avith  lime,  or  potash,  or  soda,  either  of  these 
substances  lays  hold  of  it,  combines  Avith  it,  or,  if  Ave  may  be  pardoned  the 
expression,  licks  it  up.  Therefore,  by  setting  a little  quicklime  in  places 
where  carbonic  acid  gas  exists,  Ave  may  catch  it  just  as  readily  as  Ave  can 
catch  a mouse  in  a trap ; — aye,  more  readily,  because  a mouse  may  at 


FIRST  OUTLINES  OF  BOTANY. 


10 


least  clioosG  whether  he  go  into  the  trap  or  stay  out  of  it ; but  the 
carbonic  acid  gas  lias  no  such  choice ; if  it  comes  in  contact  with  the  trap 
of  lime,  in  it  must  go  without  fail.  'Now,  what  we  want  to  come  at  is  this. 
Although  a piece  of  charcoal  when  burnt  goes  away  in  an  invisible 
form,  it  nevertheless  only  makes  a new  acquaintance  and  puts  on  a mask. 
"We  can  catch  it,  can  unmask  it,  and  get  the  charcoal  out  of  it  once 
more. 

Carbonic  acid  gas  is  a poison,  as,  we  dare  say,  most  of  our  readers 
know  ; hence  the  danger  of  sitting  near  a pan  of  burning  charcoal. 

Proceeding  with  our  chemical  remarks,  we  must  now  go  on  to  say  that 
combustion  is  far  from  being  the  only  source  of  carbonic  acid  gas ; thus 
it  is  given  off  during  fermentation,  is  given  off  from  effervescent  wines, 
such  as  chamragne  and  sparkling  moselle,  is  given  off  from  ginger  beer 
and  soda  water,  and,  what  is  far  more  to  our  purpose,  is  given  off  from  the 
lungs  of  animals  by  the  act  of  respiration.  Indeed,  the  functions  of 
animal  digestion  and  respiration  taken  together  may  be  considered  as  a 
sort  of  combustion,  and  are  actually  termed  combustion  by  some  authors. 
The  similarity  is  indeed  striking,  as  a little  contemplation  will  serve  to 
demonstrate.  Thus,  if  we  throw  a lump  of  coal  into  a fireplace,  heat  is 
given  out,  and  gaseous  matter  (chiefly  carbonic  acid)  escapes.  If  we 
swallow  a morsel  of  food,  it  is  digested,  heat  is  given  out,  and  carbonic 
acid  escapes.  In  the  former  case  carbonic  acid  escapes  by  the  chimney, 
in  the  latter  case  by  the  lungs.  One  chemical  point  yet  remains  to  be 
explained  before  the  student  will  be  in  a position  to  understand  the 
functions  of  a vegetable  leaf.  The  carbonic  acid,  of  which  we  have  been 
speaking,  is  a gaseous  compound  of  charcoal,  termed  by  chemists  carbon 
and  something  ; that  something  is  oxygen,  the  vital  principle  of  the  air. 
Now,  the  bulk  of  vegetable  bodies  is  made  up  of  carbon,  otherwise  how 
could  we  get  charcoal  in  the  ordinary  way  ? And  this  bulk,  this  carbon, 
is  got  out  of  the  air.  Yes,  the  largest  tree,  whatever  its  size,  is  for  the 
most  part  formed  of  carbon,  and  all  this  carbon  once  existed  in  the 
gaseous  form.  Philosophers  have  made  calculations,  from  which  it 
appears  that  the  total  amount  of  carbonic  acid  thus  floating  about  in  the 
atmosphere  amounts  to  the  enormous  quantity  of  many  tons,  and  that 
tons  of  carbonic  acid  hover  over  each  acre  of  ground,  ready  to  give  up  its 
carbon  to  vegetables  which  require  this  substance.  Before  quitting  this 
subject,  we  must  not  forget  to  direct  the  reader’s  attention  to  the  beautiful 
provision  by  means  of  which  the  amount  of  carbon  necessary  to  be  got 
rid  of  from  the  animal  economy  is  evolved  in  the  particular  form 
of  gas.  Even  supposing  no  positive  injury  to  result,  yet  just  think 
how  dirty  and  begrimed  we  should  be  if  we  were  always  puffing  out 
charcoal  dust  with  every  expiration!  We  do  not  expire  a small  quantity 
either,  no  less  than  thirteen  ounces  of  charcoal  being  evolved  during 
tvv^enty-foiir  hours  from  each  human  individual.  Had  not  some  provision 
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been  adopted  for  enabiing  carbon  to  be  thus  evolved  in  a gaseous  form, 
we  should  all  have  been  blacker  than  chimney-sweeps.  What  a miserable 
state  of  things  would  this  have  been  ! 

Respiration,  then,  is  the  chief  function  of  leaves,  but  it  is  not  the  only 
function ; they  also  serve  as  evaporative  organs,  by  means  of  which  the 
plant  gets  rid  of  excessive  moisture  ; and  in  this  respect,  again,  they 
present  a striking  analogy  to  animal  lungs.  Who  amongst  us  is  not 
aware  that  our  breath  contains  moisture  ? 

§ 7.  ON  THE  FORM  AND  MODIFICATIONS  OF  LEAVES. 

Having  described  the  general  functions  of  leaves,  we  must  now  pro- 
ceed to  examine  their  forms,  and  to  learn  the  terms  by  which  those 
forms  are  designated,  otherwise  we  should  not  be  able  to  describe  a 
plant  in  such  a manner  that  a person  would  imderstand  our  description. 
As  in  many  other  parts  of  Botany,  the  student  will  here  encounter  some 
long  names ; they  are  very  useful  names,  nevertheless,  and  require  to  be 
understood. 

In  the  first  place,  taking  a general  review  of  the  aspect  of  leaves,  it  will 
be  evident  to  the  reader  that  their  form  is  exceedingly  varied,  as  is  also 
their  manner  of  attachment  to  the  stem,  to  say  nothing  of  such  characteris- 
tics as  softness,  hardness,  thickness,  thinness,  and  so  forth.  As  regards 
their  attachment  to  the  vegetable,  some  leaves  grow  directly  out  of  the 
stem,  or,  in  figurative  language,  may  be  said  to  sit  upon  the  stem.  Such 
leaves  are  termed  by  botanists  sessile.  Others  are  attached  to  the  parent 
stem  by  a little  stem  of  their  own.  Now,  this  leaf-stem  botanists  deno- 
minate a petiole.,  and  leaves  thus  supplied  with  a petiole  are  said  to  be 
petiolate.  Again,  some  leaves  are  attached  to  the  parent  stem  exactly 
opposite  each  other,  consequently  they  are  said  from  this  circumstance  to 
be  opposite  or  opposed.  Others  are  alternately  attached,  from  which  cir- 
cumstance the  denomination  alternate  is  given  to  them.  All  these  cha- 
racteristics are  very  important,  not  only  in  enabling  a botanist  to  describe 
the  configuration  of  plants  in  the  fewest  possible  v/ords,  but  in  enabling 
him  at  the  same  time  to  separate  plants  into  natural  groups  and  alliances. 

x\gain,  some  leaves  are  single  in  themselves,  as  is  the  case  with  those  of 
the  apple  tree  ; whilst  others  are  made  up  of  several  little  leaflets,  as  we 
see  for  example  in  the  ash.  Hence  arises  the  very  natural  distinction  of 
leaves  into  simple  and  compound. 

The  forms  which  leaves  assume  are  so  very  numerous,  that  botanists  a,re 
accustomed  to  indicate  them  by  the  similarities  which  they  manifest  to  natu- 
ral objects.  Some  are  like  shields,  for  which  reason  they  are  termed 
form  ; others  are  like  hearts,  whence  they  are  termed  cordiform  or  cordate. 
Some  resemble  feathers,  others  are  jagged  like  a saw,  whence  arise  the 
denominations  penniform.,  serrate  or  seiratiform.^  and  so  forth ; but  we  shall 
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piesently  give  drawings  of  the  chief  varieties  of  leaves,  from  an  inspection 
of  which  the  various  names  respectively  applied  to  them  will  be  rendered 
more  evident. 

S 8.  ON  THE  NERVATION  OR  VENATION  OF  LEAVES. 

O 

Animal  anatomists  understand  by  veins  and  nerves  two  widely  different 
portions  of  the  human  frame  ; not  so  botanists,  in  whose  language  veins 
and  nerves  mean  the  same  thing,  being  applied  to  those  cord-like  ribs 
which  ramify  upon,  or  rather  under,  the  surface  of  leaves.  The  manner 
in  which  these  nerves  or  veins  are  distributed  requires  careful  study,  as 
it  serves  to  distinguish  divisions  of  vegetables  from  each  other.  Plants 
examined  with  reference  to  the  manner  in  which  their  leaves  are  veined, 
admit  of  being  separated  into  two  great  divisions  : the  parallel  veined, 
and  the  meshed  or  reticulated. 

For  example  underneath  are  two  drawings,  one  of  the  leaves  of  an 


19.  Iris  leaves.  20.  Melon  leaf. 


iris  plant,  the  other  of  a leaf  of  a melon.  How  great  is  the  difference 
between  the  general  aspect  of  these  leaves  we  need  not  say.  In  the 
foimer  the  veins  or  nerves  are  almost  parallel  to  each  other,  or  converge 
at  either  extremitiy  of  the  leaf  by  a very  imperceptible  gradation, 
and  never  in  any  part  of  the  leaf  combine  or  interlace  together.  In 
the  second  example,  the  melon  leaf,  this  parallelism  is  totally  wanting, 
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and  in  place  of  it  we  find  tlie  intermingling  of  nerves  to  be  so  frequent 
that  a complete  net-work  (in  Latin,  rete)  results,  hence  this  leaf  and  all 
like  it  are  said  to  be  reticulated. 

Does  not  the  reader  remember  that  we  have  already  established  the 
existence  of  two  grand  natural  divisions  amongst  flowering  plants,  as 
determined  by  the  Sectional  aspect  of  their  stems  ? Does  he  not  remember 
that,  from  a consideration  of  this  difference  of  appearance,  we  have 
already  agreed  to  divide  flowering  plants  into  the  exogenous  and  endoge- 
nous : (p.  13).  Does  he  not  also  remember  our  promise  to  tell  him  other 
means  of  distinguishing  an  endogenous  from  an  exogenous  plant  by  another 
sign  than  the  sectional  aspect  of  the  stem?  One  means  is  this.  The  leaves  of 
all  endogenous  plants  are  straight-veined,  while  the  leaves  of  all  exogenous 
are  reticulated.  Hence,  referring  to  the  iris,  we  know  at  once  that  it  is 
an  endogenous,  or  loithin-grorving  plant,  and  we  know  by  the  same  kind 
of  examination  that  the  melon  is  an  exogenous  or  without-growing  plant. 
What  can  be  more  simple  than  this  mode  of  discrimination  ? 

We  shall  now  give  some  representations  of  various  shaped  leaves,  men- 
tioning  underneath  the  names  which  are  respectively  applied  to  them  by 
botanical  writers. 


23.  Verticillate  leaves. 


24.  Palmifid  leaf 
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25.  Peltate  leaf. 


26.  Cordate  leaf. 


27.  Confluent  leaves. 
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38.  Serrate  leaf. 


40.  Orbicular  leaf. 
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41.  Pennate  leaf. 


42,  Dentfite  leaf.  ’ 43.  Pennatifid  leaf. 
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47.  lieniform  leaf. 


48.  Digitate  leaf. 


49.  Fasciculate  50.  Palmisecate  leaf, 

leaves. 


51.  Distic  leaves. 


§ 9.  OllGANS  WJHCH  LOOK  LIKE  LEAVES,  BUT  WHICH  ABE  NOT  LEAVES. 

We  already  discovered  at  a very  early  period  in  our  investigations 
that  nature  plays  some  strange  tricks  in  the  construction  of  plants, 
causing  one  thing  to  look  like  another,  as  though  for  the  express  purpose 
of  deceiving  us.  We  discovered  that  neither  pine-apples,  nor  straw- 
berries, nor  figs,  were  fruit.  We  shall  now  discover  that  certain  things 
which  appear  like  leaves  arc  not  leaves. 
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What  would  the  reader  think  as  regards  many  of  the  cactus  tribe  ? 
Would  he  not  think  these  curious  plants  were  all  leaves  ? The  fact  is, 
they  are  totally  without  leaves,  the 
leaf-like  portions  being  merely  flat- 
tened stems.  What  would  he  think, 
asain,  of  those  two  little  leaf-like  ex- 
pansions  recognisable  in  the  pansy, 
of  which  we  give  a drawing  (ng.  52). 

These  are  not  leaves,  but  certain  leaf- 
like appendages  which  botanists  de- 
nominate stipules.  Hence  the  real 
leaf  of  the  pansy  is  said  to  be  stipu- 
late or  stipulated ; and  the  reason 
why  we  did  not  represent  the  pansy 
leaf  amongst  the  other  leaves  a short 
time  back,  was  because  the  term  sti- 
pulate had  not  then  been  explained. 

Occasionally  the  petiole  itself 
becomes  expanded  into  a leaf-like 
form,  and  the  real  leaves  are  stunted.  This  peculiarity  characterises 
many  of  the  acacias  which  grow  in  Australia.  The  appended  diagram 
(fig.  54)  will  render  the  peculiar  condition  more  evident. 

Botanists  denominate  an  enlarged  and  flattened  petiole  of  this  kind  by 
the  term  Phyllodium, 

One  example  more  of  a portion  of 
a plant  resembling  a leaf,  but  which 
is  not  leaf,  and  we  have  done.  It 
might  have  been  mentioned  whilst  we 
were  treating  of  the  cactus,  to  the 
condition  of  which  the  pnenomenon 
about  to  be  mentioned  is  similar. 
Perhaps  the  student  has  occasionally 
seen  growing  in  the  hedges  the  shrub 
called  the  butcher’s-broom,  Ruscus 
aculeatus.  Like  the  cactus,  this 
plant  seems  to  present  the  curious 
appearance  of  flowers  springing  from 
the  surface  of  a leaf.  Flowers, 
however,  never  grow  in  that  posi- 
tion. The  part  resembling  a leaf  is  no  leaf  at  all,  but  only  a flattened 
stem.  The  accompanying  diagram  (fig.  53)  represents  a sprig  of  butcher’s- 
broom,  in  which  this  peculiar  conformation  is  very  evident. 

* The  term  has  already  been  explained,  and  one  explanation  for  one  thing  is  supposed 
to  be  enough.  See  p.  20. 


53.  Leaves  of  the  Butcher’s-broom. 
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S 10.  METAMORPHOSES  OR  CHANGES  TO  WHICH  REAVES  ARE  SUBJECT. 

Just  as  certain  parts  of  vegetables  not  leaves  may  assume  the  general 
appearance  of  leaves,  so,  on  the  other  hand,  leaves  occasionally  lose  their 
own  specific  appearance,  and  look  like  things  they  are  not. 

For  example,  who  at  a first  glance  would  think  that  the  prickles  on 
common  furze  were  leaves  ? Nevertheless,  they  are ; the  ordinary  flat 
leaf-like  appearance  being  lost. 

Again,  many  of  those  tendrils  which  shoot  from  slender  plants,  enabling 
them  to  lay  hold  of  neighbouring  objects  and  derive  support,  are  nothing 
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more  than  modified  leaves.  I'his  is  the  case  with  the  plant  Lathyms 
Apiaca,  a' representation  of  which  we  give  below. 


The  student  is  not,  however,,  to  imagine  that  all  tendrils  are  modified 
leaves.  In  certain  plants,  for  example  the  cucumber,  stipules  undergo 
this  metamorphosis,  in  others  it  is  the  petioles  or  the  branches  them- 
selves v/hich  change ; such,  for  example,  are  the  tendrils  of  the  vine 
(fig.  56). 

But  the  most  curious  modification  of  the  leaf  is  seen  in  the  pitcher- 
plant,  one  of  which  is  represented  in  the  diagram  (fig.  57). 

Here  the  petiole  (a)  gives  off  a tendril  at  the  extremity  of  which  the 
pitcher  is  situated,  the  arrangement  being  such  that  the  pitcher  shall 
always  retain  its  upright  position.  The  pitcher  is  covered  by  a well- 
fitting lid,  and  “ thereby  hangs  a tale”  that  shall  now  be  told. 

This  pitcher-plant  manifests  a great  longing  for  flies,  with  which  it 
warms  or  nourishes  itself.  But  how  to  catch  the  flies  ; that  is  the  ques- 
tion. Had  this  problem  been  propounded  to  one  of  us,  we  suppose  we 
should  have  smeared  the  plant  with  some  glutinous  body,  a kind  of  bird- 
lime, or  fly-lime,  as  we  might  call  it.  Nature  manages  things  in  a better 
way,  as  we  shall  see. 

Blies,  as  we  all  know,  have  a prying  habit  of  crawling  into  little  holes 
and  corners  for  the  purpose  of  seeing  what  they  can  steal.  In  this  way 
we  see  them  get  ipto  daffodils,  buttercups,  and  many  other  flowers,  into 
some  of  which,  if  they  cannot  go  bodily,  they  thrust  their  noses.  What 
wonder,  then,  if  a hungry  fly  should  crawl  into  the  pitcher  of  the  Neyen- 
thes  (for  such  is  the  classical  name  of  the  plant),  which  lies  so  invitingly 
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open,  and  tempts  by  its  beautiful  form  ? In  the  fly  crawls,  and  down  the 
cover  pops,  and  the  fly  is  caught.  His  sufierings  are  not  long.  The  pitcher 
is  not  empty,  but  contains  an  acid  liquid ; so,  partly  suffocated,  partly 
drowned,  the  fly  comes  to  an  untimely  end.  But  this  is  not  all;  th^ 
pitcher-plant  is  a good  scientific  farmer,  and  knows  the  way  to  make  a good 
manuie.  The  great  chemist,  Liebig,  thought  he  showed  the  farmers  i 


56.  Vine  Tendril. 


thing  worth  knowing  when  he  taught  them  to  soak  bones  in  acid  to 
make  them  into  manure.  Farmers  might  have  got  the  same  knowledge 
from  our  friend  the  pitcher-rplant  centuries,  aye  thousands,  of  years  ago. 
This  liquid  which  the  pitcher-plant  contains  is  acid ; thus  it  rapidly  dis- 
solves the  fly — skin,  bones,  and  all.  His  fate  is  like  that  of  Mekanna 
the  reviled  prophet,  who,  when  conquered,  jumped  into  a tub  of  aqua- 
fortis, and  was  dissolved. 
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We  must  not  quit  the  subject  of  leaves  without  devoting  a passing  word 
to  the  gigantic  leaf  of  the  Victoria  Regia,  one  of  the  tribe  of  Nymphaeaceae, 
or  water-lilies,  and  a native  of  central  America.  A specimen  of  this 
truly  wonderful  plant  ia  now  flourishing  in  great  vigour  at  Kew  Gardens. 


Its  leaves  are  from  fifteen  to  eighteen  feet  in  diameter,  and  its  flowers  and 
capsule,  or  seed-case,  proportionately  large.  Annexed  (fig.  58)  is  a re- 
presentation of  this  wonderful  plant.  A child  is  represented  standing  on 
one  of  its  floating  leaves,  which,  on  account  of  its  size,  acts  the  part  of  a 
boat,  and  supports  the  child  on  the  surface  of  the  water. 

34  [Botaxv  3 ] 
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«j8.  The  ^ ictoria.  Regia  W'  ater-Lily,  in.  the  Conservatory  at  Chatsworth. 


§ 11.  REPRESERTATIYES  POR  LEAVES  IN  CRYPTOGAMIC  PLANTS. 

Leaves,  properly  so  called,  only  exist  on  plants  which  bear  flowers. 
The  reader  may  test  this  by  his  own  experience.  Did  he  ever  see  a leaf 
on  a mushroom,  or  a moss,  or  any  other  cryptogamic  plant  ? Probably 
he  may  say,  “ Yes,  I have  seen  them  on  ferns,  and  these  are  cryptogamic 
plants.”  Well,  we  have  already  stated  that  the  leaf-like  expansions  on 
ferns  are  not  leaves,  but  fronds,  and  we  have  explained  the  distinction 
between  a leaf  and  a frond.  It  only  remains  to  he  said  in  connexion 
with  this  subject,  that  the  little  stem  to  which  these  fronds  are  attached, 
and  which  corresponds  to  a petiole  in  a real  leaf,  is  denominated  a stipes. 
Annexed  (p.  33)  is  a representation  of  one  of  the  tree-ferns  of  tropical 
climates,  the  trunk  of  which  is  denominated  a caudex. 

In  past  ages  these  tree-ferns  must  have  been  amongst  the  most  nume- 
rous of  vegetable  productions.  Coal,  we  need  hardly  say,  is  well  known  to 
be  nothing  more  than  the  remains  of  vegetable  substances,  so  long  buried 
un/ier  great  pressure  in  the  earth  that  they  have  changed  to  the  condition 
in  which  we  at  present  find  them.  Notwithstanding  the  change  of  quality, 
yet  in  many  caseo  the  original  shape  of  the  vegetable  has  not  undergone 
alteration.  So  that  a person  sufiiciently  acquainted  with  Botany  can 
readily  tell  the  kind  of  plant  from  which  any  specimen  of  coal  under 
consideration  has  been  formed. 

Although  fronds  are  the  substitutes  for  leaves  in  ferns  and  several 
other  cryptogamic  plants,  nevertheless  these  organs  are  not  the  universal 


The  Fera  Tree. 
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substitutes  ; but  the  general  compleiity  of  cryptogamic  plants,  the 
microscopic  nature  of  these  organs,  and  the  comparatively  limited  ac- 
quaintance with  this  division,  of  the  vegetable  world,  renders  it  unde- 
sirable to  state  much  concerning  them  in  a little  book  Uke  this,  in  which 
so  many  tribes  of  flowering  plants  claim  our  notice. 


§ 12.  ON  THE  REPRODUCTIVE  ORGANS  OF  PLANTS:  THE  FLO  AVER 

AND  ITS  APPENDAGES. 

Having  written  what  is  necessary  concerning  the  nutritive  parts  of 
plants,  we  shall  now  describe  their  reproductive  members,  the  flower  and 
its  appendages.  It  would  be  folly  indeed  to  describe  formally  Avbat  is 
meant  by  a flower,  but  the  purposes  to  which  a flower  is  designed  in  the 
economy  of  vegetable  nature  will  require  our  attentive  consideration. 
Without  flowers  there  could  be  no  fruit ; without  fruit  there  can  be  no 
seed  ; and  without  the  latter  the  greater  number  of  vegetables  could  not 
be  multiplied.  The  reason,  then,  for  denominating  flowers  the  reproduc- 
tive organs  of  plants  will  be  manifest.  To  state  this  fact,  that  flowers 
are  the  reproductive  portions  of  a plant,  is  very  easy.  To  demonstrate, 
hoAvever,  the  elaborate  means  by  which  the  functions  of  reproduction  are 
discharged  is  very  difficult.  Indeed,  the  laAvs  affecting  the  multiplica- 
tion of  animals  and  vegetables  are  so  similar  in  many  respects,  that  many 
of  the  terms  employed  in  this  department  of  Botany  are  borrowed  from 
the  sister  studies  of  animal  anatomy  and  physiology  ; and  without  some 
preliminary  knowledge  of  these  sciences  it  would  be  next  to  impossible  to 
make  the  reader  comprehend  the  intricacies  of  vegetable  reproductions. 

We  therefore  shall  not  attempt  to  deal  with  these  intricacies,  but  shall 
content  ourselves  by  saying  that  all  plants  most  probably,  certainly  all 
evidently-flowering  or  phsenogamous  plants,  possess  sexes,  and  these 
sexes  are  usually  in  the  same  plant,  in  the  same  flower  of  the  plant. 
Occasionally,  however,  the  two  sexes  are  on  dififerent  flowers,  and  some- 
times on  different  plants.  We  may,  therefore,  popularly  say,  that  the 
greater  number  of  flowers  contain  both  gentlemen  and  ladies,  but  occa- 
sionally, on  some  plants,  the  gentlemen  and  ladies  have  floAvers,  each  sex 
to  itself ; and  occasionally,  again,  the  gentlemen  monopolise  all  the  floAvers 
on  one  plant,  and  the  ladies  all  the  flowers  on  the  other.  When  the  two 
sexes  reside  in  tAVO  sets  of  floAvers  on  one  plant,  then  such  a plant  is  said 
to  be  moncecious,  from  tAVO  Greek  Avords  signifying  “ one  house.”  The 
plant,  Ave  suppose,  being  regarded  as  a house,  and  the  floAvers  as  cham- 
bers in  the  same.  When,  however,  the  males  all  reside  in  the  floAvers  of 
one  plant,  and  the  females  in  all  the  flowers  of  another,  then  such  plants 
are  said  to  be  dioecious,  or  “ two  housed,”  the  reason  of  which  AA'ill  be 
obvious. 
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§ 13.  ANATOMICAL  EXAMINATION  OF  A FLOWEE. 

Pleasing  objects  of  contemplation  as  flowers  are,  beautiful  to  look  at 
and  agreeable  to  smell,  the  botanist  is  obliged  frequently  to  destroy  them 
before  he  can  make  himself  acquainted  with  the  peculiarities  of  their 
structure  ; that  is  to  say,  is  obliged  to  cut  or  pull  their  various  organs 
from  their  attachments  ; — this  operation  is  termed  dissection.  Presently, 
then,  we  shall  have  to  dissect  a flower  and  learn  its  various  parts.  As  a 
preliminary  to  this  examination,  however,  it  will  be  necessary  that  the 
learner  should  make  himself  acquainted  with  some  general  terms  em- 
ployed in  this  department  of  Botany. 

First  of  all,  then,  the  manner  in  which  flowers  are  arranged  upon  any 
plant  is  termed  the  inflorescence  of  that  plant.  By  this  term  botanists 
understand  not  merely  the  flower  itself,  but  various  appendages  to  the 
flower;  in  short,  the  term  inflorescence  has  a very  wide  signification. 


§ 14.  MANNER  IN  WmCH  FLOWERS  ARE  ATTACHED. 

The  attachment  of  flowers  to  the  parent  stem  usually  takes  place 
through  the  intervention  of  a little  branch-like  appendage,  to  which  the 
term  'peduncle^  or,  occasionally,  pedicel  is  applied.  The  reader  will,  there- 
fore, remember  that  a peduncle  or  pedicel  stands  to  a flower  in  the  same 
relation  as  a petiole  to  a leaf.  It  is  also  called  the  primary  axis  of 
inflorescence,  and  the  flower-stalks  which  spring  from  it  are  called  the 
secondary^  tertiary^  ^c.,  axes.  These  pedicels  or  flower-stalks  are  ar- 
ranged on  various  plants  in  different  ways,  and  thus  give  rise  to  various 
terms  indicative  of  the  nature  of  inflorescence. 

The  inflorescence  is  said  to  be  definite  or  terminal  when  the  primary  axis 
is  terminated  by  a flower.  When  the  original  stem  goes  on  growing  in  a 
straight  line,  giving  off  as  it  proceeds  little  flower-shoots  or  secondary  axes 
of  various  degrees  on  either  side,  but  does  not  terminate  in  a flower,  then 
the  term  indefinite  inflorescence  is  applied ; the  propriety  of  which  term  will 
be  obvious.  The  term,  axillary.,  is  sometimes  given  to  this  condition  of  in- 
florescence. If  the  reader  glance  for  an  instant  at  the  accompanying  drawing 
(fig.  59),  he  will  be  at  no  loss  to  comprehend  what  is  meant  by  indefinite  or 
axillary  inflorescence.  The  reader  will  here  please  to  observe  the  little 
leaf-like  things  from  the  axillm  (or  junctions  with  the  primary  axis) 
of  which  the  flower-peduncles  spring  in  this  example.  Such  leaf- 
like appendages  are  often  to  be  seen  attached  to  the  peduncles  of 
many  flowers.  They  are  called  bracts^  and  although  their  usual  ap- 
pearance is  green  like  a leaf,  yet  they  sometimes  undergo  very  strange 
modifications.  Thus,  the  pine-apple,  which  we  discovered  long  ago  to  be 
no  fruit,  is  in  reality  nothing  more  than  an  assemblage  of  fleshy  bracts, 
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and  the  scale  of  the  fir-cone  is  nothing  more  than  hard  leathery  bracts. 
In  proportion  as  bracts  are  developed  nearer  to  a flower,  so  does  their 
natural  green  colour  give  place  to  the  colour  of  the  flower  itself.  Occa- 
sionally the  flower  actually  springs  from  the  upper  surface  of  a bract,  a» 
is  the  case  in  the  linden  (fig.  60). 


Bract  consolidated  -with  the  Peduncle. 


Sometimes  bracts  unite  at  the  base  of  each  group  of  flowers,  and. 
on  the  same  plane,  as,  for  example,  we  find  in  the  carrot.  This  associa- 
tion of  bracts  gives  rise  to  what  botanists  term  the  involucrum.  Under 
the  classification  indefinite  infiorescence  are  comprehended  the  raceme^. 
the  'panicle^  the  corymb,  the  umbel,  the  spike,  the  capitulum,  and  the  cyme, 
all  of  which  we  shall  now  proceed  to  describe. 

The  raceme  is  that  kind  of  inflorescence  in  which  the  pedicels  or 
secondary  axes  are  almost  equal  in  length,  and  arise  immediately  from 
the  primary  axis  or  stem.  Of  this  kind  of  inflorescence  the  black, 
white,  and  red  currant  trees  offer  familiar  examples  (fig.  61). 

The  panicle  or  compound  raceme  is  a form  of  inflorescence  in  which  the. 
secondary  axes  or  pedicels,  springing  from  the  primary  axis  or  stem,, 
do  not  at  once  bear  each  a terminal  flower,  but  ramify  a third,  and 
sometimes  even  a fourth  time.  Of  this  description  is  the  inflorescence- 
of  the  horse-chesnut  (fig.  62). 

The  corymb  is  that  kind  of  inflorescence  in  which  the  lovrer  pedicels,, 
much  longer  than  the  upper  ones,  terminate,  in  consequence  of  this  dif- 
ference of  length,  at  the  same  level,  or  nearly  so,  as  the  latter.  An 
example  of  this  is  afibrded  by  the  Mahaleb  cherry,  of  whose  inflorescence 
a diagram  is  appended  (fig.  63). 
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61.  Raceme  of  the  Currant. 


62.  Compound  Raceme  of  the  Horse-chesnut. 
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The  umbel  is  an  inflorescence  in  which  the  pedicels  or  secondary  axes, 
being  equal  in  length  amongst  themselves,  spring  from  the  same  level, 
rise  to  the  same  height,  and  diverge  like  the  ribs  of  an  umbrella  or 

parasol.  An  umbel  is  simple  when 
each  pedicel  terminates  at  once  in  a 
flower,  as,  for  example,  in  the  com- 
mon cherry  (fig.  64),  compound  when 
the  pedicels,  instead  of  terminating 
at  once  each  in  its  own  flower,  seve- 
rally give  oif  other  pedicels  on  which 
the  flowers  are  arranged.  An  ex- 
ample of  this  is  seen  in  the  common 
Fennel  (fig.  65). 

The  spike  may  be  either  simple  or 
compound.  The  compound  spike  is 
that  form  of  inflorescence  in  which 
the  pedicels  are  completely  or  almost 
completely  wanting,  and  the  flow'ers 
accordingly  are  sessile,  as  may  be 
seen  in  the  Vervain  (fig.  69).  The 
compound  spike  is  that  form  in  which 
the  secondary  axes,  instead  of  ter- 
minating in  a flower,  emit  each  a little  flower-bearing  pedicel.  Of  this 
description  is  the  inflorescence  of  wheat  (fig.  68). 


65. 


Compound  Umbel  of  tbe  common 
Fennel. 
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68.  Compound  69.  Simple  Spike  of  the  ' 70.  Capitulum  of  the  Scabious. 

Spike  of  Wheat.  Vervain. 


‘^1.  Corymhous  Cyme  of  the  Hawthorn. 


72.  Fascicule  of  the  Malicw. 
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The  capitulum  is  the  form  of  inflorescence  in  which  sessile  flowers 
are  collected  upon  the  thickened  head,  called  torus,  of  a peduncle.  This 
torus  may  be  flat,  as  we  see  it  in  the  Marigold  and  the  Scabious,  or 
concave  as  in  the  Fig.  It  appears,  then,  that  the  capitulum  is  that  form 
of  inflorescence  to  which  the  Fig  belongs. 

The  cyme  is  a deflnite  inflorescence  which  imitates  by  turns  several  of 
the  indefinite  kinds  of  inflorescence^  from  all  of  which  it  essentially  dif- 
fers in  the  circumstance  that  the  primary  axis  is  itself  terminated  by 
a flower  which  appears  before  the  others  ; each  of  the  subsidiary  axes 
also  terminates  in  a flower,  but  the  secondary  axes  flourish  before  the 
tertiary  ones,  tertiary  axes  before  quaternary  ones,  and  so  on  in  like 
manner  for  the  rest.  The  chief  varieties  of  the  cyme  are  the  racemous 
cyme,  as  in  the  Campanula  or  Blue-Bell,  the  dichotomous  cyme  (fig.  66), 
the  corymhous  cyme  (fig.  71),  the  umhellar  cyme  (fig.  73),  the  scorpioidcil 
cyme,  as  in  the  Myosotis  or  Forget-me-not,  and  the  contracted  cyme,  in 
which  the  flowers  are  crowded  together  through  the  extreme  shortness  of 
the  axes.  The  fasciculeAs  an  inflorescence  in  which  the  axes  preserve  a 
certain  length  and  an  irregular  distribution,  as  in  the  Sweet  William. 

Mixed  inflorescence  is  that  which 
partakes  of  the  characters  of  both 
definite  and  indefinite  inflorescence. 
In  the  Dead-Nettle  the  general  in- 
florescence is  indefinite,  whilst  the 
partial  inflorescence  consists  of  true 
cymes  or  fascicules.  In  the  Mallow 
there  is  a similar  arrangement  (fig. 
72).  In  the  Groundsel  (fig.  67)  and 
the  Chrysanthemum  the  general  in- 
florescence is  a definite  corymb,  but 
the  partial  inflorescences  are  capi- 
tulous.  In  the  family  of  plants  called 
73.  Uinbellar  Cyme  of  the  Celandine,  umbelliferous,  and  to  which  the  Car- 
rot, the  Fennel,  Angelica,  kc.,  belong, 
each  umbel  in  itself  is  indefinite,  but  the  aggregate  of  umbels  is  definite  ; 
frequently,  indeed,  the  axis  of  an  umbel  bears  a little  central  umbel  of 
ts  own. 


§ 16.  PARTS  OF  AN  INDIVIDUAL  FLOWER. 

Having  already  described  the  chief  arrangement  which  flowers  assume^ 
we  may  now  proceed  to  examine  the  parts  of  which  flowers  themselves 
are  made  up.  For  the  purpose  of  our  first  examination,  it  will  be  well 
to  select  a flower  in  which  the  various  parts  are  all  fuUy  developed ; for 
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this  co-existence  of  all  the  parts  necessary  to  constitute  a perfect 
flower  is  not  invariable  ; in  certain  species  one  or  more  of  these  parts 
are  wanting,  and  conversely  in  certain  species  the  parts  are  redun- 
dant. Thus  botanical  productions  are  very  apt  to  assume  monstrous 
appearances,  sometimes  by  the  suppression  of  organs,  at  other  times  by 
their  change,  or  their  presence  in  increased  numbers.  In  point  of  fact, 
the  greater  num’ber  of  garden  flowers  are,  botanically  speaking,  monsters, 
care  and  cultivation  having  succeeded  in  efiecting  remarkable  changes. 
They  are  beautiful  for  a mere  lover  of  flowers  to  look  at,  and  often  the 
objects  of  much  solicitude,  but  quite  unfit  for  the  purpose  of  being  the 
subjects  of  a young  botanist’s  first  investigations.  Thus,  how  striking  is 
the  difierence  between  the  wild  and  cultivated  roses.  The  flower-leaves 
of  the  former  are  thin  and  meagre,  the  flower-leaves,  of  the  latter  thick 
and  tightly  packed.  Yet  the  additional  flower-leaves,  called  petals  of  the 
garden-rose,  are  only  modifications  of  the  stamens,  or  little  thread-like 
growths,  of  the  wild  flower.  In  saying,  therefore,  that  we  will  com- 
mence our  study  of  the  parts  of  a flower  by  examining  a perfect  specimen, 
we  mean  the  perfection  of  nature,  not  the  perfection  of  the  gardener. 

The  reader  cannot  do  better  than  select  a Ranunculus  or  Buttercup  as 
the  subject  of  his  first  floral  dissection. 


74r.  Calyx  of  the 
Ranunculus. 


75.  Corolla  of  the  76.  Stamen  of  77.  Carpels 
Ranunculus.  the  Ranunculus.  of  the 

Ranunculus. 


On  examining  this  flower  it  will  be  seen  to  consist  of  several  circular 
rows  of  organs,  or  whorls  as  they  are  termed.  Commencing  externally,  we 
first  meet  with  the  whorl  (fig.  74),  made  up  of  five  parts  coloured  greenish- 
yellow.  These  five  parts  collectively  form  what  is  termed  the  calyx,  and 
each  individual  of  the  five  parts  is  termed  a sepal.  Proceeding  with  our 
dissection,  we  next  arrive  at  the  bright  yellow  flower-leaves  (fig.  75),  each 
of  which  is  termed  a petal,  and  the  whole  five  collectively  are  termed  the 
corolla.  These  portions  of  this,  or  any  other  flower,  are  not  its  repro- 
ductive portions,  but  are  merely  to  be  regarded  as  the  materials  of  little 


42 


FIRST  OUTLINES  OF  BOTANY. 


painted  houses  in  which  the  gentlemen  and  ladies  dwell.  The  term  pe- 
rianth  is  frequently  given  to  the  calyx  and  the  corolla  of  a flower  taken  col- 
lectively. Proceeding  still  with  our  examination,  we  next  arrive  at  many 
whorls  or  circular  rows  of  stamens,  or  male  parts  of  the  flower.  Our 
diagram  (fig.  76)  represents  one  of  them  cut  ofi".  Lastly,  we  arrive  at 
several  whorls  of  carpels  or  pistils  (fig.  77),  each  springing  from  the  ovary 
below,  and  terminating  in  what  is  called  the  stigma  above,  the  interme- 
diate portion  being  called  the  style.  Let  the  reader,  then,  not  fail  to  re- 
member that  stamens  are  male  parts  of  plants,  and  carpels  or  pistils  are 
the  female  parts.  The  carpels  or  pistils  we  have  already  stated  to  be 
each  composed  of  ovary  below,  style  in  the  middle,  and  stigma  above. 
Each  stamen  is  also  divided  into  ^jilament  or  thread-like  portion,  and 
anther  or  head.  This  anther  or  head  is  covered  with  a dust  called 
pollen,  which,  by  falling  upon  the  stigma,  causes  the  ovary  to  expand, 
the  fruit  to  ripen,  and  the  seed  to  grow.  This  pollen  the  reader,  we 
doubt  not,  has  seen  a thousand  times  over.  It  is  very  easily  recog- 
nisable in  most  large  flowers,  especially  tulips,  into  which,  if  we  thrust 
our  fingers  or  our  noses,  one  or  the  other,  as  the  case  may  be,  comes 
back  covered  with  a yellow  powder.  This  yellow  powder  is  pollen, 
without  which  the  tulip  plant  would  be  totally  incapable  of  fructifying. 


§17.  DIFFERENT  FORMS  WHICH  THE  CALYX  AND  THE  COROLLA 

MAY  ASSUME. 

r 


First  of  all,  as  to  the  calyx.  In  our  example,  the  Buttercup,  we  have 
seen  it  to  consist  of  five,  separate  portions,  and  to  be  coloured  yellowish- 
green  ; but  the  calyx  is  not  always  thus,  being  subject  to  modification  both 
as  to  shape  and  to  colour.  In  the  Pimpernel  (fig.  78)  the  calyx  is  dmded 
into  five  separate  portions,  as  we  find  it  in  the  Buttercup.  Hence  in 


78.  Quinqucpartito 
Calyx  of  tlic 
Pimpernel. 


79.  Quinquefid 
Calyx  of  the 
Gentian. 


80.  Irregular 
Calyx  of  the 
Dead-Nettle. 


81.  Calyx 
of  the 
Madder. 


these  cases  it  is  said  to  be  quinqiiepartite.  In  the  Gentian  tribe  it  is  no 
longer  divided  into  five  distinct  sepals,  but  the  calyx  displays  five  clefts 
or  fissures.  Hence  in  this  example  it  is  said  in  botanical  language  to  be  a 
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Jissured  or  fissile  calyx,  and  tire  number  of  fissures  happening  to  be  five,  the 
term  quinquefid  or  quinquefissile  is  applied  to  the  calyx  (fig.  79.)  In  the 
Lychnis  tribe  there  is  a calyx  in  which  the  rudiments  only  of  these  fissures 
are  apparent,  giving  rise  to  the  appearance  of  five  teeth ; hence  such  a 
calyx  is  said  to  be  quinquedentate.  The  calyx  is  termed  regular  when 
the  sepals  of  wliich  it  composed,  whether  equal  or  unequal,  form  a sym- 
metrical whorl,  as  in  the  Pimpernel  (fig.  78)  ; but  irregular  when  the 
sepals  do  not  form  a symmetrical  whorl,  as  in  the  Dead-Nettle  (fig.  80). 
The  calyx  is  said  to  be  free  when  it  is  not  attached  to  the  pistil,  adherent 
when  it  is  partly  or  wholly  consolidated  with  the  pistil.  Although  in  our 
example,  the  Buttercup,  and  in  most  other  examples,  the  calyx  is  easily 
recognisable,  yet  in  certain  other  flowers  it  grows  so  tightly  to  the  ovary. 


82.  Adherent  calyx 
of  the  Sunflower. 


83.  Calyx  of  the  Dandelion. 


81  Calyx  of  the  Centranth. 


that  its  discovery  is  rather  more  difficult.  In  the  Madder  (fig.  81),  the 
calyx  seems  to  have  altogether  dis- 
appeared, so  tightly  has  it  become 
attached ; in  the  Sunflower  (fig.  82) 
the  calyx  adheres  to  'the  ovary, 
which  it  quite  surrounds,  but  even- 
tually becoming  free,  separates  in 
thread-like  prolongations.  In  each 
of  the  little  florets  of  the  Dandelion 
(fig.  83)  the  calyx  is  at  first  attached, 
but  separated  eventually  in  the  form 

of  an  aigrette  or  plume.  In  the  Centranth  (fig.  84)  the  calyx 
adherent,  separates  in  various  feathery  branches. 

The  real  calyx  is  made  up  of  an  association  of  sepals ; but  a sort  ot 
imitation  calyx,  termed  the  inrolucrum,  is  made  up  of  bracts,  those 
little  modified  leaves  which  we  have  already  spoken  of  as  being  often 


So.,  Calycule  of  the  Strawberry. 


first 
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found  on  the  peduncles  or  flower-stalks.  The  extra  calyx  or calycule 
on  the  strawberry  flower  (fig.  85)  is  made  up  of  these.  The  acorn-cup 


87.  Spiny  Involucrum  of  the  Chesnut. 


86.  Acorn. 

(fig.  86)  and  the  spiny  involucrum  of  the  chesnut  (fig.  87)  are  also 
different  modifications  of  the  same  thing. 


§ 18.  ON  THE  COROLLA,  ITS  PARTS  AND  MODIFICATIONS. 

As  the  calyx  may  be  made  up  of  one  sepal,  in  which  case  it  is 
termed  monosepalous,  or  of  many  sepals,  in  which  case  it  is  termed  poly- 
sepalous,  so  the  corolla  may  be  made  up  of  one  of  many  parts  called 
petals.  In  the  former  case  a monopetalous,  in  the  latter  a poly- 
petalous,  flower  results.  Even  the  most  casual  observer  of  flowers 
must  have  noticed  some  of  the  various  modifications  of  form  and  arrange- 
ment to  which  petals  are  subject:  Hence  have  arisen  numerous  botanical 
designations,  some  of  which  we  shall  now  proceed  to  explain.  In 
the  disposition  and  arrangement  of  petals,  those  which  assume  the  cross 
form  are  very  conspicuous.  Vegetables  of  the  Cabbage  tribe,  indeed, 
including  turnips,  watercresses,  and  many  others,  have  had  the  botanical 
designation  cruciform^  or  cruciferous,  given  to  them  from  this  very  circum- 
stance (fig.  88).  The  rosaceous  disposition  of  petals  is  also  very  well 
marked,  not  only  being  observable  in  the  Rose  tribe,  but  being  shared  by 
numerous  other  vegetables.  The  Strawberry  flower,  for  example,  is 
rosaceous  in  the  disposition  of  its  petals  (fig.  89).  The  cleft  appearance 
which  certain  petals  have  is  also  highly  characteristic,  and  gives  rise  to 
corollae  which  are  said  to  be  car yophy Hate.  Of  this  the  Lychnis  (fig.  90) 
furnishes  us  with  an  example.  The  papilionaceous  corolla  constitutes  an 
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exceedingly  well-marked  natural  division,  the  name  being  acquired  from 
the  circumstance  that  they  resemble  a butterfly  in  general  appearance. 


88.  Crucifoim  Corolla 
of  the  Celandine. 


89.  Rosaceous  Corolla 
of  the  Strawberry. 


90.  Caryophyllate  Corolla 
of  the  Lychnis. 


No  person,  we  are  sure,  who  has 
ever  seen  a Pea  flower  (and  who  has 
not?)  can  have  failed  to  be  struck 
with  the  marked  resemblance  in 
question.  Hence  the  technical  name 
‘papilionacece  has  been  applied  by 
botanists  to  plants  bearing  such 
flowers.  Our  diagram  (fig.  91)  re- 
presents the  flower  of  a common  91.  Papilionaceous  Corolla  of  the  Pea. 
Pea. 

Such  are  amongst  the  chief  of  the  modes  in  which  the  petals  of  polype- 
talous  flowers  are  arranged.  Monopetalous  corolloe  evidently  do  not  admit 


92.  Tubular  Corolla  93,  Infundibuliform  Corolla 
cf  the  Corn-Centauiy.  of  the  Bind- Weed. 


9-1.  Campanulate  Corolla 
of  the  Campanula. 


46 


FIRST  OUTLINES  OF  BOTANY. 


of  these  variations,  since  they  only  consist  of  one  organ ; nevertheless^ 
so  numerous  are  the  forms  which  these  one-petalled  corollae  assume,  that 
many  distinctions  may  be  drawn  between  them.  Thus,  for  example,  we 


95.  Labiate  Corolla  96.  Hypocrateriform  Corolla 
of  the  Dead-Nettle.  ' of  the  Periwinkle. 


97.  Rotate  Corolla 
of  the  Pimpernel. 


have  tubular  (fig.  92)  ; infundihuliform,  or  funnel-shaped  (fig.  93) ; 
hypocrateriform^  or  saucer-shaped  (fig.  96) ; campanulate,  or  bell- 
shaped (fig.  94) ; rotate^  or  wheel-shaped  (fig.  97) ; labiate^  or  lip- 


98.  Anomaleus  Corolla 
of  the  F oxgiove. 


99.  Personate  Corolla 
of  the  Snapdragon. 


100.  Ligulate  Corolla  ot 
the  Chrysanthemum. 


shaped  (fig.  95)  ; 'personate^  or  mask-like  (fig.  99) ; and  ligulate^  or 
strap-shaped  (fig.  100)  flowers.  When  the  corolla  is  neither  labiate, 
nor  personate,  nor  ligulate,  it  is  called  anomalous,  as  in  the  Foxglove 
(fig.  98). 
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§ 19.  ON  FRUITS  AND  THEIR  VARIETIES. 

We  have  alread)’^  remarked  that  the  female  parts  of  a flower  are  termed 
carpels,  from  Kap-rrog,  fruit,  because  fruit  is  the  result  of  their  develop- 
ment. Sometimes  the  ovary  alone  becomes  developed  into  the  fruit,  but 
occasionally  other  parts  of  the  flower  attach  themselves  to  the  ovary,  and 
thus  become  incorporated  with  its  substance,  helping  to  form  the  fruit. 
In  the  majority  of  cases  fruit  will  not  ripen  except  the  ovary  has  been 
fertilised ; but  many  exceptions  occur  to  this  rule.  Thus  certain  varieties 
of  oranges,  grapes,  and  pine-apples  ripen  freely  enough,  although  the 
ovaries  from  which  they  spring  have  never  been  fertilised,  and  conse- 
quently they  bear  no  seed.  Now,  even  in  ordinary  language,  we  employ 
various  terms  to  denominate  various  kinds  of  fruit ; it  follows,  therefore, 
that  since  botanists  recognise  many  growths  as  fruits  which  we  in  ordinary 
language  fail  to  dignify  by  that  pleasing  term,  many  botanical  designa- 
tions become  necessary.  There  are  two  methods  of  communicating  to 
the  reader  these  distinctions.  The  first  is  by  telling  in  what  the  distinc- 
tinctions  consist ; the  second  by  sliovaing  in  what  they  consist.  Per- 
haps the  latter  method  will,  of  the  two,  be  the  more  simple.  We  shall, 
therefore,  give  drawings  of  the  chief  varieties  of  fruits,  which  are  as 
follow : — 

Fames,  or  fruits  resembling  apples  (fig.  101)  ; drupes,  or  fruits  resem- 
bling cherries,  peaches,  plums,  &c.  (fig.  102) ; the  achcBnium,  an  example 
of  which  is  seen  in  the  Ranunculus  (fig.  103) ; the  cargopsis,  as  in 
Buckwheat  (fig.  104);  the  follicle,  as  in  the  Columbine  (fig.  105);  the 
legume,  or  pod,  as  in  the  Lotus  (fig.  10*^) ; the  capsule,  as  in  the  Gentian 
(fig.  106),  the  Colchicum  (fig.  109),  the  Iris  (fig.  110),  the  Lychnis  (fig. 
116),  and  the  Corn  Poppy  (fig.  107);  the  pyxis,  as  in  the  Pimpernel 
<fig.  117)  ; the  siliqua,  as  in  the  Celandine  (fig.  Ill)  ; the  silicule,  as  in 
Mustard  (fig.  112)  ; the  samaru,  as  in  the  Maple  (fig.  113)  ; the  nut,  as 
in  the  Cbesnut  (fig.  114)  ; and  the  herry,  as  in  the  Deadly  Nightshade 
(fig.  115). 


101.  Pome, 


102.  Drupe. 


10*3,  Acliaenium  of  the 
K-anuncuius. 


35  * [Botasy  4 ] 
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1C4.  Cayopsis  of 
Buckwheat. 


108.  Legume  of 
the  Lotus. 


111.  Siliqua  of 
vhe  Celandine, 


105.  Follicle  of 
the  Columhine. 


106.  Capsule  of 
the  Gentian. 


107.  Capsule  of  the 
Corn  Poppy. 


109.  Capsule  of 
the  Colchicum. 


110.  Capsule  of 
the  Iris. 


112.  Silicule  of 
Mustard. 


113.  Samara  of 
the  Maple. 
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114.  Nut  of  the  115.  Berry  of  tlie  116.  Capsule  of  117.  Pyxis  of  the 

Chesnut.  Deadly  Nightshade  the  Lychnis.  Pimpernel. 


§ 20.  THE  SEED. 

The  seed,  every  body  knows,  is  that  part  of  a plant  which,  being  sown, 
gives  rise  to  a new  plant.  We  might  write  a whole  treatise  on  the 
nature  and  varieties  of  seeds,  especially  as  concerns  their  anatomical  con- 
struction, but  much  of  this  information  would  be  out  of  place  in  an 
elementary  book ; we  shall,  therefore,  content  ourselves  with  recapitu- 
lating some  points  that  have  already  been  adverted  to  in  relation  to  seeds, 
and  shall  then  mention  some  general  facts  concerning  seeds  which  must 
not  be  forgotten. 

Seeds,  the  reader  will  remember,  belong  exclusively  to  flowering 
plants ; and  we  shall  presently  discover  that  seeds  admit  of  two  natural 
divisions  characterised  by  a difference  of  structure — one  division  cor- 
responding with  endogenous,  the  other  with  exogenous  plants. 

Did  the  reader  ever  remember  planting  a bean  for  amusement  ? Most 
young  people  have  done  this,  and  we  will  assume  that  the  reader  of  this 
book  has  done  it. 

After  having  remained  in  the 
earth  a few  days,  the  bean  throws 
up  a shoot  terminating  in  two  little 
leaves.  These  little  leaves  were 
imbedded  in  miniature  proportions, 
it  is  true,  in  the  bean,  and  might 
have  been  recognised  there  by  care- 
ful examination ; however,  by  plant- 
ing the  bean  they  are  rendered  still 
more  evident  (fig.  118.)  These  two 
seed-leaves  are  termed  cotyledons, 
and  the  bean  possessing  two  of  these 
cotyledons  is  termed  a dicotyledo- 
nous plant. 
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Again,  perhaps  the  reader  has  at  some  period  of  his  life  planted  a 
grain  of  wheal,  barley,  or,  still  better,  Indian  corn  (fig.  119).  If  he  has 
done  this,  he  may  have  remarked  the 
result  to  have  differed  from  that  no- 
ticeable when  the  bean  was  planted. 

Instead  of  two  seed-leaves,  or  cotyle- 
dons, only  one  in  this  case  appears 
on  the  young  plant,  which,  therefore, 
may  be  said  to  be  a monocotyle- 
donous  plant.  Extending  these  in- 
quiries still  further,  it  will  be  found 
that  all  plants  which  grow  by  exter- 
nal depositions  and  possess  reticu- 
lated leaves — in  other  words,  all  ex- 
ogenous plants — yield  dicotyledonous 
seeds  j and,  as  an  inevitable  conse- 
quence of  this  deduction,  all  plants 
which  grow  by  internal  depositions, 
and  possess  straight-veined  leaves, 
yield  monocotyledonous  seeds. 

Thus,  then,  it  follows  that  even  already  the  reader  is  so  far  master  of  the 
principles  of  botanical  classification,  that  he  could  indicate  the  grand  divi- 
sion of  the  vegetable  kingdom  to  which  any  plant  belonged  by  one  of 
three  classes  of  signs,  namely,  the  signs  of  the  section  of  the  trunk,  the 
signs  of  the  leaf,  and,  lastly,  the  signs  of  the  flower.  We  may,  therefore, 
divide  the  various  members  of  the  vegetable  kingdom  as  follows  : — 


Cryptogamic,  or  flowers  not 
apparent. 

Phsenogamous,  or  flowers  appa- 
rent. 


Endogenous.  Monocotyledonous 
parallel-veined  leaves. 
Exogenous.  Dicotyledonous  leaf- 
veins  reticulated. 


§ 21.  FURTHER  CLASSIFICATION  OF  VEGETABLES. 

All  the  general  principles  we  have  discussed  hitherto,  and  taken  advan- 
tage of,  have  merely  furnished  us  with  the  means  of  dividing  vegetable 
growths  into  three  ; the  question,  therefore,  presents  itself,  how'  we  are 
to  continue  the  division,  how  arrange  the  classification  of  the  hundreds 
of  thousands  of  plants  which  exist?  Various  methods  have  been  at 
different  times  proposed  for  accomplishing  this.  We  shall  not  mention 
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them  in  the  order  of  their  organisation,  nor  shall,  we  fully  describe  tliem, 
such  not  being  the  object  with  which  this  little  book  is  written.  We 
shall  mention  the  general  principles  involved  in  effecting  some  of  these 
classifications,  and  shall  point  out  in  what  respects  certain  classifications 
are  better  than  others. 

Of  all  the  different  schemes  of  classification  which  have  ever  been 
proposed  or  carried  into  execution,  that  of  the  celebrated  Swede,  Linne 
or  Linnjeus,  has  undoubtedly  attained  to  the  greatest  popularity.  Indeed, 
so  firm  is  the  hold  it  has  taken  of  popular  appreciation,  that  no  incon- 
siderable number  of  those  who  study  Botany  still  fancy  they  have  nothing 
better  to  learn  than  the  number  of  pistils  and  stamens  which  are  con- 
tained in  different  flowers,  totally  unconscious  of  all  natural  alliances. 
Suppose  that  some  eccentric  ethnologist  should  adopt  the  grotesque  idea 
of  classifying  human  faces  according  to  the  number  of  wives  the  indi- 
viduals of  each  race  were  in  the  habit  of  marrying.  Suppose  that  in 
reference  to  this  master-idea  the  ethnologist  should  arrive  at  the  conclu- 
sion, that  inasmuch  as  Mussulman  Turks,  and  Mussulman  negroes,  and 
Mussulman  Kalmucs  and  Malays,  all  marry  a great  many  wives,  that 
for  this  reason  Turks,  and  negroes,  and  Kalmucs,  and  Malays,  must  be 
all  similar  races  of  men.  Would  not  such  a classification  awaken  a 
smile  at  its  grotesque  whimsicality  ? Would  it  not  be  considered  an 
eminently  false  classification,  not  to  say  absurd  } 

Yet  this  is  almost  the  parallel  case  to  that  of  Linnaeus,  when  he  effected 
his  celebrated  artificial  division  of  plants  according  -to  the  number  and 
portion  of  the  male  and  female  parts  (^stamens  and  pistils)  of  flowers. 
The  cases  are  remarkably  similar  in  all  that  relates  to  our  argument,  for 
although  it  is  the  manner  of  a Mussulman  gentleman  to  have  several 
wives,  whereas  it  is  the  wont  of  a lady  flower  to  have  several  husbands ; 
yet  this  collateral  discrepancy  does  not  affect  the  general  deduction. 

Nevertheless,  the  artificial  classification  of  Linnasus  has  acquired  a 
celebrity  so  great,  and  is  so  interwoven  with  popular  botanical  ideas,  that 
it  cannot  be  dismissed  with  the  casual  notice  we  have  already  afforded  it. 
Let  us,  therefore,  proceed  to  examine  the  general  principles  on  which  it 
is  based. 

In  the  first  place,  Linnaeus  divided  plants  into  cryptogamic  and  flower- 
ing, as  we  have  done.  The  department  of  cryptogamic  Botany  was, 
however,  very  imperfectly  known  to  Linnaeus ; it  was  to  the  classification 
of  flowering  plants  that  his  chief  efforts  were  directed,  and  it  is  on  his 
mode  of  effecting  this  that  his  botanical  fame  depends.  Linnaeus  arranged 
all  flowering  plants  under  twenty-three  classes,  founded  on  the  number 
and  arrangement  of  the  male  parts  (stamens)  of  the  flower. 

The  names  of  his  twenty-four  classes  are  as  follows  : — 
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1.  Monandiia 

2.  Diandria 

3.  Triandria 

4.  Tetrandria 

5.  Pentandria 

6.  Hexandria 

7.  Heptandria  . . 

8.  Octaiidria 

9.  Enneandria 

10.  Decandria 

11.  Dodecandria  .. 

12.  Icosandria 

13.  Polyandria 

14.  Didynamia 

15.  Tetradynamia . . 

16.  Monadelphia  . . 

17.  Diadelphia 

18.  Polyadelphia  . . 

19.  Syngenesia 

20.  Gynandria 

21.  Monoecia 

22.  Dioecia 

33.  Polygamia 
24.  Cryptogamia 


1 stamen. 

2 stamens. 


3 


55 


55 


55 


55 


55 
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4 

5 

6 

7 

8 

9 

10  „ 

11  to  19  stamens. 

20  or  more  on  the  calyx. 

20  or  more  on  the  receptacle. 

4,  two  long,  two  short. 

6,  four  long,  two  short. 

Stamens  joined  by  their  edges  into  one  body. 
Stamens  joined  into  two  bodies. 

Stamens  joined  into  many  bodies. 

Stamens  joined  by  their  anthers  into  a cylinder. 
Stamens  adherent  to  pistil. 

jFlowers  bearing  pistils  exclusively,  and  flowers 
bearing  stamens  exclusively,  on  the  same  plant, 
f Flowers  bearing  pistils  exclusively,  and  flowers 
I bearing  stamens  exclusively,  on  different  plants. 
^ Flowers  bearing  stamens  exclusively,  or  pistils 
■j  exclusively,  or  either  partially,  on  one  or  many 
f plants. 


From  an  inspection  of  this  arrangement,  we  observe  that  up  to  the 
eleventh  class  the  number  of  stamens  alone  furnishes  the  distinctive  sign, 
after  which  other  circumstances  are  taken  cognisance  of.  These  circum- 
stances are  sufficiently  indicated  in  the  tabular  view ; but  probably  it  may 
be  desirable  to  present  the  reader  with  the  derivation  of  some  of  these 
terms.  The  term  didynamia  means  two-poivered  {^v6^  tivo,  ^vvafiig^poiver); 
the  reason  why  the  term  is  applied  will  be  seen  by  referring  to  the  tabular 
explanation.  Monadelphia  means  one  brotherhood  (jiovog^  one,  ddeXtpog^ 
brother'),  because  all  the  stamens  are  connected  together.  Syn- 
yenesia  is  another  term  signifying  a growing  together  {gvv^  together,  and 
ytivogai^  I grow).  Gynandria  signifies  looman-man  (ywh,  woman,  dvijg^ 
genitive  civSpog,  a man),  because  the  pistils  and  stamens  are  attached. 
Monwcia  signifies  one-housed  (from  govog^  one,  olKog^  house),  for  a reason 
which  will  be  evident.  Polygamia  signifies  many  married  (groXvg^  many, 
ya/iioe,  marriage) ; the  meaning  of  which  term  will  also  be  evident  by 
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a simple  inspection  of  the  table.  In  order  that  the  student  may  become 
practically  acquamted  with  the  respective  peculiarities  of  these  classes,  we 
shall  now  mention  in  connexion  with  each  class  a corresponding  flower, 
in  which  the  characteristic  mark  of  distinction  may  be  recognised ; — 


Examples. 

Classes. 

1.  Centhranthus 

Monandria. 

2.  Veronica 

Diandria. 

3.  Iris  . . 

Triandria. 

4.  Plantain 

Tetrandda. 

5.  Pimpernel  . . 

Pentandria. 

6.  Lily  . . ... 

Hexandria. 

7.  Horse  Chesnut 

Heptandria. 

8.  Evening  Primrose  . . 

Octandria. 

9.  Laurel  . , . . 

Enneandria. 

10.  Pink 

Decandria. 

11.  Houseleek  .. 

Dodecandria. 

12.  Strawberry 

Icosandria. 

13.  Ranunculus 

Polyandria. 

14.  Foxglove 

Didynamia. 

15.  Gillyflower.. 

Tetradynamia. 

16.  Mallow 

Monadelphia. 

17.  Pea 

Diadelphia. 

18.  St.  John’s  Wort 

Polyadelphia. 

19.  Blue  Corn-Flower. 

Syngenesia. 

20.  Orchis 

Gynandria. 

21.  Arum 

Monoecia. 

22.  Nettle 

Dioecia. 

23.  Pellitory  of  the  wall 

Polygamia. 

With  respect  to  the  Linnsean  classes,  the  first  thirteen  of  them  are 
divided  into  orders  founded  on  the  number  of  free  ovaries  or  styles  en- 
tering into  the  composition  of  the  pistil ; in  monogynia  the  pistil  is 
formed  of  one  single  carpel,  or  many  carpels  united  into  one  single  body 
by  their  ovaries  or  their  styles ; in  digynia  there  are  two  distinct  ovaries,  or 
. styles  ; in  trigynia,  three ; in  tetragynia,  four ; va.  jgentagynia^  five ; in  hexa~ 
gynia,  six  ; in  polygynia  a number  exceeding  ten.  The  fourteenth  class 
includes  two  orders  : gympospermia,  in  which  the  pistil  is  composed  of  four 
achoenia  (vide  p.  4),  having  the  appearance  of  naked  seeds ; angios- 
permia,  in  which  the  seeds  are  included  in  a capsule.  The  fifteenth 
class,  or  tetr adynamia,  is  termed  siliquose  or  siliculose,  according  as  the 
fruit  happens  to  be  longer  than  broad,  or  broader  than  long.  The  six- 
teenth, seventeenth,  eighteenth,  twentieth,  twenty-first,  and  twenty- 
second  classes,  have  their  orders  established  in  conformity  wdth  the  num» 
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ber  and  the  mode  of  connexion  of  the  stamens  with  the  styles  (triandria^ 
pentandria,  polyandria,  monogynia,  polygynia,  monadelphia,  &c.)  The 
nineteenth  class  is  subdivided  into  polygamia  cequalis,  in  which  all  the 
central  flowers  of  the  capitulum  (vide  p.  40)  contain  both  stamens  and 
pistils,  and  those  of  the  circumference  pistils  only ; polygamia  frusiata 
when  the  flowers  of  the  circumference  contain  pistils  only,  and  are 
sterile ; 'polygamia  necessaria  when  all  the  central  flowers  contain  stamens 
and  those  of  the  circumference  pistils. 

The  botanist  who  sets  about  applying  the  principles  of  Linnaeus  soon 
finds  that  the  same  class  is  made  to  contain  plants  of  different  natural 
families,  whilst  others  having  affinities  to  each  other  are  widely  se- 
parated. 

It  would  be  unjust  to  the  memory  of  Linnaeus  not  to  say  that  he 
recognised  the  desirableness  of  classifying  vegetables  according  to  their 
natural  alliances,  if  this  could  be  done ; but  at  the  time  when  he  lived  a 
sufficient  number  of  facts  to  admit  of  this  had  not  been  collected.  “ All 
plants,’^  remarks  Linnaeus,  in  his  botanical  philosophy,  “ are  allied  by  affini- 
ties, just  as  territories  come  in  contact  with  each  other  on  a geographical 
chart.  Botanists  should  unceasingly  endeavour  to  arrive  at  a natural 
order  of  classification.  Such  natural  order  is  the  final  aim  of  botanical 
science.  The  circumstance  rendering  such  a plan  defective  now  is  the 
insufidcient  knowledge  -we  have  of  plants,  so  many  species  of  which  are 
yet  undiscovered,  • When  these  species  are  discovered  and  described, 
a natural  classification  will  be  accomplished,  for  nature  does  not  proceed 
abruptly,  as  it  were  by  leaps.” 

These  sentiments,  made  known  by  the  great  Swede  himself,  prove  to 
us  that  he  only  intended  his  artificial  classification  to  be  a provisional 
arrangement. 

Waiving  the  question  of  its  intrinsic  utility,  the  artificial  system  of 
Linnaeus  is  not  always  so  easy  of  application  as  it  might  at  a first  glance 
be  thought.  The  characters  of  the  stamens  and  the  pistils  necessary  to 
be  made  out  before  the  class  and  order  of  any  particular  vegetable  can  be 
determined,  are  not  so  easily  discriminated  as  might  be  supposed.  Dode- 
candria,  icosandria,  and  polyandria,  are  occasionally  very  difficult  to 
distinguish  one  from  the  other.  In  didynamia  and  tetradynamia  the 
stamens  are  sometimes  equal,  whilst  in  other  classes,  in  which  they  form 
two  series,  the  inequality  is  manifest ; such  is  the  case  in  Pinks  and 
Geraniums.  Monadelphia  and  diadelphia  are  sources  of  continual  mis- 
takes ; many  plants  called  monadelphous  in  the  system  of  Linnaeus 
scarcely  present  an  appreciable  junction  of  the  stamens ; many  plants 
called  diadelphous  are  really  monadelphous.  Syngenesia  is  equally  real 
in  the  Cyclamen  as  in  the  Violet.  Monoecia  and  dicecia  furnish  many 
characteristic  appearances  which  are  not  taken  cognisance  of ; and  many 
other  objections  might  be  readily  cited. 
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§ 22.  ON  THE  NATURAL  ORDER  OF  FLOWERING  PLANTS. 

In  this  little  treatise  we  shall  altogether  omit  the  consideration  of  crypto- 
gamic  plants.  Those  which  possess  flowers  ard  far  more  likely  to  arouse 
the  young  botanist’s  attention  ; they  are  far  more  useful,  moreover,  and 
are  those  members  of  the  vegetable  world  which  botanists  know  most 
about. 

We  shall  select  the  Crow- Foot  tribe,  termed  by  botanists  BanunculacecBy 
as  the  one  first  to  be  considered.  Let  us  see,  then,  in  how  few  words  a 
botanist  defines  the  characters  of  Ranunculaceae  : — 

Ranunculaceje.  Calyx,  polysepalous ; petals,  hypogynous,  in  form 
various,  sometimes  absent  ; stamens,  ordinarily  numerous  ; anthers, 
usually  adnatant ; ovule,  reflected ; plantule,  dicotyledonous,  small,  at  the 
base  of  a horny  albumen  ; fruit,  apocarpous. 

A very  pretty  collection  of  hard  names,  is  it  not  ? and  sufficiently  un- 
intelligible. Nevertheless,  the  reader,  we  are  sure,  will  admit  that  if  the 
characters  of  the  Ranunculus,  or  Crow-Foot  tribe,  admit  of  description  in  so 
few  words,  it  is  worth  while  to  learn  the  meaning  of  these  words.  Well, 
then,  let  us  set  about  it ; let  us  analyse  the  definition  clause  by  clause. 
First,  then,  calyx  j^olysepalous ; what  is  the  meaning  of  that  ? The 
reader,  by  this  time,  knows  the  meaning  of  calyx  ; it  is  the  outside 
greenish  yellow  whorl  of  which  the  Buttercup  flower  is  composed,  and 
being  made  up  of  several  parts  {sepals,  and  the  Greek  word,  TroXig^  polus, 
signifying  many),  the  calyx  is  denominated  polysepalous,  a somewhat 
important  characteristic  thus  easily  conveyed  in  few  words.  Now  for  the 
second  clause,  petals,  hypogynous.  As  for  the  word  petal,  the  reader 
knows  its  meaning  already  ; but  hypogynous,  what  is  the  meaning  of 
that  term  ? Complex  words,  like  complex  plants  and  complex  animals, 
require  dissection.  Hypogynous  being  dissected,  then,  into  hypo  and 
gynous,  we  shall  soon  arrive  at  its  meaning.  In  the  first  place,  hypo  is 
the  almost  literal  rendering  of  the  Greek  word,  vtto,  under,  and  gynous  is 
evidently  a derivation  from  another  Greek  word,  ywrj,  signifying  woman. 
When,  therefore,  it  is  said  that  the  petals  are  hypogynous,  the  sense  meant 
to  be  conveyed  is,  that  they  spring  from  underneath  the  carpels  or  female 
parts  of  the  flower.  A very  slight  examination  of  a dissected  Buttercup 
will  show  that  the  arrangement  of  petals  is  as  described  ; or,  if  the  reader 
do  not  happen  to  possess  a flower  of  this  kind,  he  may  convince 
himself  of  the  truth  of  the  description  by  reference  to  the  accompanying 
diagram  (fig.  120),  in  which  the  little  central  bodies,  marked  c c c,  arc 
the  carpels  or  female  parts  of  the  flower ; the  little  thread-like  things, 
p p,  being  the  stamens  or  male  parts  of  the  flower ; the  curved  line,  m, 
representing  the  position  of  the  corolla,  and  the  lower  curved  line,  n,  that 
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of  the  calyx.  Hence  the  meaning  of  the  term  hyjpogynous  petals  will  now 
be  evident,  for  the  curved  line,  the  representative  of  their  position,  is 
evidently  below  the  little  carpels,  c c c.  Stamens  ordinarily  numerous  ; 


anthers  usually  adnatant.  The  general  term,  stamen^  the  reader  already 
knows  to  be  applied  to  each  of  the  little  threads,  y p,  together  with  its 
appendages  ; the  anther  is  the  mace-like  knot  at  the  upper  extremity  of 
the  stamen.  We  have,  therefore,  to  consider  the  meaning  of  the  term 
adnatant^  which  signifies  grown  to  a thing  by  its  whole  surface ; for  ex- 
ample, in  the  Buttercup  the  anthers  adhere  to  the  styles  in  the  manner 
represented  in  the  accompanying  diagram  (fig.  121). 


a 


b 


121.  Adnataut  Anthers 
of  the  Buttercup. 


• 122.  Fruit  of  the 
Buttercup. 


123.  Seed  of  the 
Buttercup. 


Here  the  anthers  are  the  little  projections  a and  h ; evidently  they  are 
attached  to  the  style,  s,  by  their  whole  surface,  and  not  a portion  of  the 
same. 

Ovule  rejlected.  Let  us  begin  by  settling  exact  ideas  respecting  the 
ovtde;  we  will  then  treat  about  its  reflection  afterwards.  The  casual 
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observer  of  a Buttercup  would  take  the  little  central  protuberances  or 
carpels  as  they  exist  in  a ripened  flower  for  seeds.  They  are  not  seeds, 
but  fruits  ; very  small,  but  still  fruits.  If  the  student  possesses  a magni- 
fying glass,  he  may,  on  cutting  a ripened  carpel  or  fruit  open,  find  the  real 
seed  inside,  presenting  an  appearance  of  which  fig.  122  is  a magnified 
representation. 

Now,  if  the  fruit  be  so  small,  what  must  the  real  seed  be  ? Neverthe- 
less, by  the  aid  of  a good  magnifying  glass  all  its  various  parts  may  be 
rendered  evident.  Fig.  123  is  its  magnified  appearance.  When  the  seed  of 
a Buttercup  is  cut  open,  the  observer  will  perhaps  at  first  see  nothing  but  a 
mass  of  white  flesh,  termed  by  botanists  albumen ; but  if  the  seed  have 
been  accurately  divided  from  top  to  bottom,  a little  thing  will  be  observed 
at  a ; this  is  the  embryo^  and,  small  as  it  seems,  this  embryo  is  the  only 
portion  of  the  seed  which  represents  the  future  plant.  The  albumen  of 
the  seed  is  merely  so  much  food  for  the  young  embryo  to  eat  before  it 
has*  grown  big  enough  to  shift  for  itself.  It  consists  of  a radicle,  or 
representative  of  the  root,  and  two  cotyledons  or  rudimentary  leaves. 
This  the  reader  might  have  predicted,  without  finding  these  cotyledons, 
from  a consideration  that  the  leaves  of  Buttercups  are  reticulated,  not 
straight-veined,  from  which  circumstance  they  must  belong  to  the  dicoty- 
ledonous division  of  plants. 

Still,  we  have  not  arrived  at  the 
reason  why  the  ovule  is  said  to  be 
reflected;  and,  indeed,  this  deter- 
mination belongs  so  completely  to 
microscopic  Botany,  that  we  should 
scarcely  have  explained  the  meaning 
of  the  term,  were  we  not  desirous 
that  no  expression  should  appear 

useless  or  unmeaning.  T.his  re-  124.  Reflected  Ovule  of  the  Buttercup, 
fleeted  state  of  the  ovule  the  reader 

will  scarcely  see  even  by  the  aid  of  glasses.  The  word,  however,  means 
bent  suddenly  back  upon  itself,  as  represented  in  the  accompanying 
diagram  (fig.  125). 

At  the  base  of  a Iwrny  albumen^  If  the  reader  refers  to  a diagram 
already  given  (fig.  123),  he  will  see  that  the  embryo  really  rests  at  the 
base  of  the  albumen,  as  described ; and  inasmuch  as  this  albumen  is 
very  hard,  it  is  termed  horny. 

Thus  we  have  almost  got  through  our  analysis  of  the  various  terms 
applied  to  designate  the  botanical  order  Ranunculaceae.  The  reader  will 
admit  each  term  has  had  a meaning,  and  that,  when  understood,  these 
terms  are  very  expressive.  Perhaps  he  may  think  that  the  remarks 
concerning  the  manner  of  adhesion  and  the  number  of  the  petals  are  all 
well  enough,  but  he  may,  at  the  same  time,  think  that  the  microscopic 
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examination  of  the  seed  and  its  fruits  are  a little  far  fetched.  Never- 
theless, the  reader  will  find,  when  his  botanical  studies  have  been  a little 
further  prosecuted,  that  the  shape  and  disposition  of  the  embryo  consti- 
tute some  of  the  most  reliable  distinctive  marks  of  various  species.  We 
admit,  however,  that  these  microscopic  signs  are,  for  the  most  part, 
unavailable  to  the  botanical  student,  who  must  content  himself  with 
broader  characteristics. 

Fruit,  apocarpous.  This  is  a proper  opportunity  for  making  ourselves 
acquainted  with  certain  general  facts  in  Botany,  not  necessarily  con- 
nected with  the  Ranunculaceae,  but  which  a member  of  that  family  of 
plants  may  serve  to  illustrate.  Referring  to  the  carpels,  or  the  central 
or  female  parts  of  the  flower,  these  will  be  found  scarcely  to  alter  in 
appearance,  except  in  size,  from  the  first  period  of  inflorescence  to  the 
last,  when  the  perianth  or  floral  envelopes  fall  oflf,  and  the  fruit  is  deve- 
loped. This  fruit,  in  point  of  fact,  consists  of  nothing  but  red  car- 
pels. 

Hence,  without  any  other  addition,  the  fruit  of  Ranunculacea:;  furnishes  us 
with  the  simplest  conditions  under  which  a fruit  can  exist.  All  fruit  may 
be  defined  in  strict  botanical  language  to  be  the  matured  carpel ; but  in 
by  far  the  majority  of  instances  the  real  botanical  fruit  is  masked  by  the 
attachment  of  other  appendages.  For  example,  the  carpel,  or  real  fruit, 
bears  a very  small  proportion  to  the  absolute  size  of  an  apple  or  pear. 
In  these  by  far  the  greater  portion  of  the  fruit,  in  the  ordinary  accepta- 
tion of  the  term,  consists  of  a highly  developed  and  succulent  calyx. 

Referring  to  our  Buttercup  again,  the  carpels  are  observed  to  remain 
quite  distinct ; they  never  adhere ; hence  the  fruit  of  a Buttercup  is  said 
to  be  apocarpous,  or  non-adherent.  Had  the  carpels  been  united,  then  a 
syncarpous  fruit  would  have  resulted. 

Several  other  distinctive  signs  of  the  natural  order  Ranunculaceae  might 
be  mentioned ; but  even  fewer  than  those  already  enumerated  might 
serve  pretty  clearly  to  indicate  the  true  order  of  these  plants ; these 
essential  characteristics  are  the  hypogynous  stamens  and  apocarpous 
fruit.  If  the  student  meets  with  any  plant  having  these  characteristics,  no 
matter  how  different  the  general  appearance  of  such  plant  may  be  from 
the  general  appearance  of  the  Buttercup,  no  matter  whether  the  size  is 
different,  the  shape  or  colour  of  the  flower  different,  still  it  is  almost  sure 
to  be  a Ranunculus.  But  what  is  the  use  of  this  classification } the 
reader  may  ask.  Take  a supposed  case.  You  are  shipwrecked  on  some 
unknown  island,  or  you  are  a farmer  in  some  unexplored  land,  and  you 
meet  with  some  gay-looking  flowers  or  tempting-looking  herbs ; the 
flowers  are  apocarpous  and  the  stamens  are  hypogynous ; take  care  of 
such  plants,  neither  eat  them  nor  permit  your  cattle  to  eat  them.  They  are,, 
most  likely,  poisonous,  this  being  a leading  physiological  characteristic  of 
the  tribe  ; and  in  certain  species  the  poisonous  principle  is  so  extremely 
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virulent  that  death  would  speedily  result  from  the  swallowing  of  a very 
minute  portion.  Such  knowledge  as  this  constitutes  the  really  useful 
part  of  Botany,  not  a mere  classification  of  plants  without  reference  to 
the  properties  of  the  members  falling  under  each  classification. 

Having  thus  studied  the  general  characteristics  of  the  Ranunculus 
order,  taking  the  Buttercup  as  our  standard  of  comparison,  let  us  see 
ho  w far  general  appearances  may  alter  without  the  essential  characteris- 
tics being  interfered  with. 

What  plant  is  apparently  more  unlike  the  Buttercup  than  the  Cle- 
matis, of  one  species  of  which  we  here  present  a representation,  the 
Clematis  Angustifolia  ? (fig.  125.)  Nevertheless,  it  will  be  found  on 
dissection  to  present  the  essential  characteristics  of  a ranunculaceous 
plant. 


How  seemingly  different,  again,  from  the  Buttercup  are  the  Hepaticas  ? 
(fig.  126.)  Yet  their  structure  at  once  points  out  the  family  to  which 
they  belong. 

But  the  Larkspur  tribe,  including  the  Delphinium  (fig.  127),  differ  so 
greatly  in  external  appearance  from  the  yellow  Buttercup,  that  none  but  the 
botanist  can  see  any  alliance  between  them.  To  his  educated  eye,  however, 
the  similarity  is  complete.  The  circumstance  in  reference  to  which  the  term 
Larkspur  is  given  depends  upon  a curious  formation  of  one  of  the  sepals 
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of  the  calyx,  something  like  the  spur  on  a bird’s  foot ; but  it  is  a condi- 
tion of  further  botanical  importance,  thus  assisting  to  indicate  a genus, 
not  an  order ; and  colour  is  of  still  less  botanical  importance.  Inside  the 
sepals  or  calyx  of  a Larkspur  are  four  petals  strangely  shaped,  two  of 
them  having  long  tails.  Thus  the  Larkspur  wears  a complete  mask  ; but 

the  botanist  at  once  recognises 
the  flower  by  the  essential  signs 
of  apocarpous  fruit  and  hypo- 
gynous  stamens,  and  once  recog- 
nised, once  referred  to  Ranuncu- 
laceae.  Larkspurs  would  be  justly 
held  in  suspicion  as  poisonous 
plants,  a character  which  they 
richly  deserve. 

Anemones,  those  pretty  flowers 
with  their  variously  coloured  petals 
and  drooping  flowers, — these,  too, 
belong  to  the  order  of  Ranuncu- 
laceae,  as  also  do  the  large  Show- 
Peonies  and  the  Monkhoods  or 
Aconites  (fig.  128),  which  have 
also  the  characteristics  of  the 
Ranunculaceae,  as  the  student 
who  examines  them  will  not  fail 
to  recognise. 

The  reader  will  now  begin  to 
understand  the  general  principles 
on  which  a natural  classification 
of  vegetables  is  efiected.  In  the 
first  place,  we  divide  them  into 
cryptogamic  and  phoenogamous  ; 

127.  Delphinium  Grandifiorum  then  we  divide  the  latter  into 

endogenous  and  exogenous.  Next 
we  proceed  to  establish  orders,  from  a consideration  of  such  characteris- 
tics as  the  position  of  stamens,  nature  of  fruit,  character  of  seed  ; and,  as 
we  have  already  seen,  we  usually  give  to  each  order  a name  derived 
from  some  leading  genus  or  subdivision.  Thus  our  principal  genus 
in  the  ’Ranunculus  order  is  the  Ranunculus  or  Crowfoot ; hence  tlie 
generic  name  Ranunculaceae  is  given ; and  we  subdivide  this  genus  into 
species  by  the  addition  of  terms  which  consideration  will  render  obvious. 
For  example,  there  is  one  species  of  Ranunculus  which  is  more  fnght- 
fully  poisonous  than  the  rest ; botanists,  therefore,  apply  to  this  species 
the  appellation  of  loiclied,  or  sceleratus ; hence,  when  the  expression 
R-anunculus  Sceleratus  is  met  with,  the  reader  is  made  acquainted  with 
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the  following  facts  in  the  following  order.  The  plant  is  a flowering 
plant,  is  an  exogenous  plant,  belongs  to  the  order  of  Ranunciilacese,  to 
the  genus  Ranunculus,  and  is  a member  of  the  species  designated 
sceleratus. 

More  than  one  poisonous  prin- 
ciple abounds  in  the  Ranuncu- 
lacese,  but  of  these  the  alkali, 
termed  by  chemists  aconitum^  is 
the  most  violent.  It  is  a white 
substance,  something  like  flour  to 
look  at,  and  so  frightfully  poi- 
sonous that  the  twentieth  part  of 
a grain,  or  even  less,  is  a fatal 
dose.  Of  all  the  various  species 
of  aconitum,  that  termed  Aconi- 
tum  Ferox  is  the  most  dangerous. 

This  plant  grows  in*  the  Hima- 
laya mountains,  and  was  on 
cne  occasion  used  by  the  Nc- 
paulese  as  a means  of  ridding 
themselves  of  us,  thcii’  invaders. 

A few  leaves  of  this  Aconitum 
Ferox  being  thrown  into  the 
well,  poisoned  all  the  water  to 
such  an  extent  that  men  or  beasts 
drinking  of  it  were  almost  in- 
falliblv  killed. 

Our  space  does  not  admit  of 

more  being  said  concerning  the  128.  Aconitum  Variegatum. 

order  Ranunculacese.  We  must 
conclude,  therefore,  by  stating  that  their  fruit,  and  all  fruit  similar  to  it, 
is  denominated  by  botanists  achcemum. 

Let  us  now  commence  the  study  of  another  natural  order,  bearing 
some  aflinity  to  Ranunculaceae,  but  differing  from  it  by  certain  charac- 
terestic  signs. 


§ 23.  PAPAVEEACE.®,  OE  THE  POPPY  TEIBE. 

Characters  : Sepals  two,  three,  caduceous  ; petals,  hypogynous ; 

iheir  number  double  or  quadruple  that  of  the  sepals ; imbricated  in 
oestivation  ; stamens  numerous  ; ovary  unilocular,  placenta  parietal, 
sometimes  prolonged  into  vertical  plates,  at  other  times  filiform ; fruit, 
capsular  ; seed,  dicotyledonous  and  albuminous. 
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Such  are  the  botanical  characteristics  of  this  natural  order  succinctly 
expressed.  Most  of  the  terms  employed  the  reader  will  understand ; the 
meaning  of  the  remaining  terms  will  become  evident  as  we  proceed. 
The  reader  may  provide  himself  with  a red  Corn  Poppy  as  a specimen  of 
the  flower,  and  a White  Poppy  capsule,  procurable  at  the  druggist’s,  as  a 
sample  of  the  fruit.  Like  Buttercups,  Poppies  will  be  seen  on  examina- 
tion to  have  a great  numbers  of  stamens  ; these  stamens,  moreover,  are 
below  the  carpels,  or  are  hypogynous.  Thus  far  the  resemblance  of  the 
Poppy  tribe  to  the  Ranunculus  tribe  is  complete.  But  when  we  come  to 
examine  the  fruit,  what  a difference  is  there ! In  Ranunculus  the  carpels 
remain  distinct,  and  the  fruit  is,  owing  to  that  circumstance,  denominated 
apocarpous;  in  Papaver  the  carpels  unite  together  and  constitute  one 
capsule,  the  Poppy-head  of  the  shops.  This,  then,  is  the  grand  broad 
distinction  between  the  two  natural  orders.  The  carpels,  then,  have  all 
grown  into  one  common  ovary ; but  what  has  become  of  the  stigma  or 
upper  expansion  of  the  styles  ? These  may  be  seen  at  the  extremity  of  the 
Poppy  capsule,  as  represented  in  the  accompanying  diagram  (fig.  129), 

where  they  may  be  observed  forming 
a sort  of  crown.  If  the  capsule  be 
now  opened  it  will  be  found  to  con- 
sist of  one  cell,  into  which  various 
little  plates  project ; the  latter  are 
termed  placentas  or  placentce ; they 
are  the  part  in  a vegetable  which 
gives  attachment  to  the  seeds^ 

Such  are  the  mechanical  condi- 
tions, if  we  may  so  term  them,  in 
which  Papaveracese  differ  from  Ra- 
nunculaceae.  But  there  is  a well- 
marked  physiological  difference  also. 
The  Ranunculus  tribe  are  supplied 
with  a watery,  acrid,  poisonous  juice  ; 
whereas,  in  the  Poppy  tribe,  the 
129.  Capsule  of  the  Poppy.  juice  is  milky,  and  usually  contains 

opium.  The  substance  knowm  as 
opium  in  the  shops  is  derived  from  the  White  Poppy,  by  making  cuts 
on  the  ripe  capsules,  and  causing  the  juice  to  exude.  After  exposure  for 
a while  to  the  sun,  the  juice,  at  flrst  milky,  soon  thickens  into  a dark 
Avaxy-looking  mass.  This  is  opium,  the  active  principles  of  which  are 
numerous,  but  that  termed  morphia  is  the  chief. 

Just  as  the  Ranunculus  tribe  becomes  veiled  in  the  Larkspur,  Anemone, 
Clematis,  and  Peony,  so  are  the  Poppy  characteristics  obscured  in  certain 
plants  belonging  to  this  natural  order.  For  example,  on  some  parts  of  the 
sea-coast  there  grows  a plant  termed  the  Horned  Poppy,  on  account  of 
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the  peculiar  appearance  of  its  fruit,  which,  instead  of  being  round  like 
the  fruit  of  a common  red  or  white  Poppy,  is  shaped  something  like  a 
norn.  This  appearance  is  at  once  explained  by  the  botanist.  In  the 
fruit  of  the  ordinary  Poppy  numerous  carpels  are  united  together,  and 
thus  a globular  body  results,  just  as  the  orange  presents  a globular 
aspect  on  account  of  the  assemblage  of  so  many  easily  divisible  sections ; 
but  supposing  many  of  these  sections  removed,  then  the  orange  would  no 
longer  be  globular,  but  elongated.  It  is  thus  with  the  Horned  Poppy. 
Its  fruit,  like  the  ordinary  Poppy,  is  syncarpous  ; that  is  to  say,  com- 
pounded of  carpels  united  together  ; but  their  number  being  fewer,  only 
two,  the  resulting  fruit  is  necessarily  more  elongated. 


130.  Papaver  Somniferum 


Celandine  (Chelidonium  Majus)  is  another  genus  of  the  Poppy  tribe,  in 
which  the  fruits  are  elongated,  and  for  a similar  reason.  All  these 
species  of  Papaveraceae  are  characterised  by  having  a milky  juice,  by  the 
presence  of  which,  taken  in  connexion  with  hypogynous  stamens  and 
syncarpous  fruits,  members  of  this  tribe  may  always  be  discriminated 
(fig.  130). 

36  * [Botam  5 ] 
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§ 24.  EOSA.CEJD,  OR  THE  HOSE  TRIBE. 

This  is  a very  extensive  natural  order  of  plants,  comprehending  not 
only  the  Hoses  proper,  but  Almonds,  Strawberries,  Apples,  Pears,  and 
some  others. 

Characteristics : Calyx,  monopetalous,  tubular  ; sometimes  free,  some- 
times adherent  to  the  ovary ; four  or  five  lobed,  imbricated  in  aestivation ; 
petals  equal  in  number  to  the  sepals,  alternate  with  them,  free,  inserted 
on  the  calyx,  imbricated  in  aestivation,  sometimes  absent  ; stamens 
almost  always  indefinite,  inserted  like  the  petals  ; pistil,  various  ; ovule, 
refiected  ; seeds,  dicotyledonous  ; fiowers,  ordinarily  complex ; infiores- 
cence,  varied. 

Perhaps  the  best  specimen  for  afibrding  the  general  characteristics  of 
the  Kose  tribe  is  a Strawberry  fiower.  Supposing  the  reader  to  have  pro- 
vided himself  with  one  of  these,  he  will  at  first  be  struck  with  a general 
resemblance  to  a Buttercup  flower.  In  both  the  carpels  and  the  stamens 
are  numerous,  but  the  following  leading  distinction  between  them  may  at 
©nee  be  seen.  In  the  Buttercup  the  stamens  do  not  grow  from  the 
calyx,  so  that  the  latter  may  be  altogether  removed  without  in  any 
respect  disturbing  the  former.  If,  however,  we  attempt  to  dissect  a 
Hose  or  a Strawberry  flower  in  this  manner,  we  shall  soon  find  it  im- 
possible to  remove  the  sepals  of  which  the  calyx  is  composed  without  at 
the  same  time  removing  all  the  stamens.  This  distinctive  characteristic 
was  knov/n  to  Linnaeus,  and  embodied  by  him  in  the  distinction  between 
his  icosandria  and  polyandria,  as  the  reader  will  observe,  if  he  turns  to 
p.  52. 

This  peculiarity  in  the  insertion  of  stamens  in  flowers  of  the  Rose 
tribe  is  shortly  indicated  in  botanical  language  by  the  term  <perigynous. 
We  have  already  seen  that  the  term  hypogynous  means  below  the  carpel ; 
therefore,  the  reader  will  now  be  prepared  to  understand  that  perigynous 
means  around  the  carpel ; and  this  is  expressive  of  the  mode  of  growth 
of  stamens  in  the  Rose  tribe.  Had  we  not,  at  an  early  period  of  our 
labours,  explained  the  nature  of  the  Strawberry  itself,  that  point  would 
have  to  be  explained  now  ; but  the  reader  is  already  aAvare  that  the  real 
botanical  fruits  of  the  Strawberry  are  those  little  seed-like  things  scattered 
over  the  surface  of  the  part  we  eat. 

Very  nearly  allied  to  Strawberries  in  their  botanical  aspect  are  the 
Cinquefoil  or  Potentilla  plants.  Their  flowers  are  almost  exactly  like 
those  of  the  Strawberry,  but  Strawberries,  nevertheless,  do  not  result. 
The  torus,  which  becomes  juicy  and  delicious  in  the  Strawberry,  remains 
hard  in  the  Potentilla. 

Raspberries  and  Brambles  are  also  members  of  the  Rose  tribe,  with 
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which  they  agree  in  the  easily  recognised  essential  characteristic  of  peri- 
gynous  stamens.  There  is  a sort  of  general  resemblance,  too,  between 
the  fruits  of  the  Raspberry,  BlackbeiTy,  and  the  edible  portion  of  the 
Strawberry  ; yet  the  botanical  distinction  between  Raspberries  and  Black- 
berries on  the  one  hand,  and  Strawberries  on  the  other,  is  amazingly  great. 
The  very  part  we  eat  in  the  Strawberry  is  the  portion  we  throw  away  in 
the  Raspberry  and  Blackberry  (fig.  132).  The  fleshy  torus  or  receptacle  of 
the  Strawberry  becomes  in  the  latter  a white,  insipid,  spindle-shaped  core,. 


whilst  the  edible  part  is  a real  fruit,  or  rather  an  assemblage  of  real 
fruits,  matured  ovaries.  How  are  we  to  know  this  ? the  learner  will 
ask.  Simply  thus.  Did  he  never  observe  that  each  of  these  little  berry- 
like elevations  is  surmounted  or  terminated  by  a sort  of  hair  Now 
these  hairs  are  nothing  more  than  the  styles  of  carpels,  the  lower  portions 
or  ovaries  of  which  have  expanded  in  order  to  become  fruit. 

Let  us  now  examine  a Rose,  not  so  much  for  the  sake  of  learning  any 
new  points  respecting  the  flower,  as  for  the  sake  of  gradually  making 
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ourselves  acquainted  with  the  structure  of  such  fruits  as  Apples  and 
Pears. 

Perhaps  we  had  better  commence  with  the  fruits,  as  a Rose  flower  has 
little  to  teach  us.  After  the  petals  of  a Rose  have  all  fallen  away, 
there  remains,  as  everybody  knows,  a sort  of  bulbous-looking  thing, 
which,  if  split  open,  contains  little  hairy  prominences  termed  seeds  in 
ordinary  language.  In  reality,  these  are  fruits  containing  the  seed,  and 
the  external  envelope  in  which  they  are  contained  is  nothing  more  than 
a calyx.  This  peculiar  conformation  v/ill  be  readily  demonstrated  by 
considering  the  various  parts  of  a Rose  flower,  and  the  changes  which 
these  parts  undergo.  If  we  open  a Rose  flower,  we  see  numerous 
stamens  but  no  pistils.  On  looking  still  more  attentively,  the  tops  of 
pistils  become  evident,  that  is  to  say,  their  stigmas,  but  their  styles  are 


133.  Pear  Blossom. 


hidden.  If  a vertical  section  of  the  flower  be  now  made,  the  stigmas 
will  be  seen  to  proceed  from  ovaries  affixed,  as  already  described,  to  the 
calyx,  and  hidden  by  the  envelopment  of  the  latter,  Avhich  surrounds 
them  on  all  sides,  only  little  throat-like  openings  being  left. 

Here,  then,  the  calyx,  not  growing  to  the  fruits  or  carpels,  although  sur- 
rounding them,  can  readily  be  separated.  But  after  the  examples  of 
botanical  transformation  which  we  have  already  seen,  the  reader  will  not  be 
surprised  at  the  information  that,  in  certain  members  of  the  Rose  order,  the 
calyx  not  only  surrounds  the  carpels,  but  actually  attaches  itself  to  them ; 
thus  becoming  what  we  should  term  in  ordinary  language  a portion  ol 
the  fruit.  This  is  the  case  with  Apples  and  Pears,  which  are  composed 
each  of  five  carpels,  recognisable  Dy  the  five  seed  vessels  closely  enve- 
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loped  in  a fleshy  calyx.  What  we  term  the  eye  of  an  Apple  is  nothing 
but  the  remains  of  the  calyx  surrounded  by  withered  stamens. 

A precisely  similar  structure  is  observable  in  the  Pear  (fig.  133),  the 
Quince,  and  the  Mountain  Ash  ; the  fruit  of  the  latter,  indeed,  resembles 
common  Apples  in  every  respect  except  size  and  colour.  The  Hawthorn 
is  also  a Rosaceous  plant,  belonging  to  the  sub-order  Pomea  ; hence  the 
structure  of  the  fruit.  Hips  and  Haios,  should  resemble  the  structure  of  an 
Apple.  On  a casual  examination  this  does  not  seem  to  be  the  case,  for 


134,  Rosa  Centifolia. 


whereas  the  Apple  contains  internally  some  parchment-like  cavities,  the 
fruit  of  the  Hawthorn  contains  some  things  which  resemble  seeds  enve- 
loped by  a long  covering  ; this  long  covering,  however,  is  no  other  than 
a thickened  condition  of  the  parchment-like  compartments  of  the  Apple. 

The  Apple  tribe  (sub-order  Pomeie)  is  thus  seen  to  be  nearly  allied  to 
the  Rosgs  proper  ; the  Almond  tribe  (sub-order  Amygdalete),  containing 
Almonds,  Peaches,  Apricots,  Nectarines,  Plums,  &c.,  is  still  more  nearly 
allied,  however  little  one  might  anticipate  such  resemblance  from  a casual 
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examination  of  the  fruit.  The  reader  will  remember  that  in  the  sub- 
order Pomeie,  the  ovary,  or  lower  portion  of  the  united  carpels,  is  inferior; 
that  is  to  say,  the  calyx  grows  around  it,  adheres  to  it,  and  appears  above 
it.  In  the  Rose  proper  no  such  adherence  takes  place  ; hence  the  ovary 
may  be  said  to  be  superior  ; in  Amygdalese,  or  the  sub-order  of  Rosaceae, 
containing  Almonds,  Plums,  Nectarines,  &c.,  the  ovary  is  also  superior; 
hence  the  truth  of  our  remark,  that  this  sub-order  was  more  nearly  allied 
to  Roses  proper  than  is  the  sub-order  Pomese.  If  the  flowers  of  Peaches, 
Plums,  Nectarines,  &c.,  be  examined,  they  will  be  found  to  be  made  up 
of  a corolla  of  five  petals,  a calyx  of  five  sepals,  and  numerous  stamens 
arising  from  the  sides  of  the  calyx ; these  are  all  characteristics  of  the 
Rose  tribe.  Instead,  however,  of  many  carpels,  like  the  Roses  proper, 
the  members  of  the  Almond  tribe  have  each  only  one,  which  ripens  into 
the  sort  of  fruit  termed  by.botanieal  writers  a drupe.  For  other  specimens 
of  the  Rose  tribe  we  refer  the  reader  to  figs.  134  and  135. 

Let  us  now  examine  the  chemical 
and  physiological  characteristics  of 
the  Rosaceae.  The  sub-order  Rosece, 
containing  the  Roses  proper,  does 
not  include  one  noxious  plant.  On 
the  contrary,  the  Strawberry  yields 
us  a delightful  article  of  food,  and 
the  iVuit  of  some  species  of  Rose  is 
made  into  conserves.  The  leaves  of 
this  sub -order  are  usually  astringent, 
and  so  in  like  manner  are  the  petals  ; 
those  of  the  garden  Roses  are  fre- 
quently used  by  medical  men  for  the 
preparation  of  astringent  draughts. 
Need  we  call  attention  to  the  fra- 
grance of  Roses  ? That  fragrance 
depends  on  the  presence  of  a volatile 
oil,  which  admits  of  being  extracted 
from  the  flower  petals.  It  consti- 
tutes the  otto  or  ottar  of  Roses. 

The  sub-order  Pomece  is  also  harm- 
less, if  we  except  the  seeds  and  flowers  of  certain  species  which  contain 
a minute  amount  of  prussic  acid;  not  sufflcient,  however,  to  be  injurious. 
The  fleshy  part  of  pomaceous  fruits  is  frequently  an  agreeable  article  of 
food,  containing  much  sugar  in  the  sweet  varieties,  and  various  acids,  of 
which  the  malic  is  the  principal.  In  the  Amygdalece  (figs.  136, 

137,  and  140),  the  amount  of  prussic  acid,  which  becomes  accumulated 
for  the  most  part  in  the  leaves,  petals,  and  seeds,  is  often  very  great ; 
nevertheless,  the  poisonous  principle  rarely  extends  to  the  fleshy  pericarp 


135.  Rosa  Rubigiuosa. 
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1B8.  Scarlet  Bennet,  or  Avent 
(Geum  Coccineum) . 


139.  Ladies’  Mautle 
(Alchemilla  Yxilgaris), 
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or  edible  portion  of  the  fruit.  The  seeds  of  the  Bitter  Almond,  and  the 
leaves  of  the  common  Cherry  Laurel,  furnish  examples  of  the  great  accu- 
mulation of  prussic  acid  in  certain  members  of  this  beautiful  sub-order, 
which  is  also  further  distinguished  from  Roseae  and  Pomeae  by  yielding 
gum,  which  the  two  latter  never  do. 

Other  plants  beloriging  to  the  order  Rosaceae  are  represented  by  figs. 
138  and  139. 


140.  American  Apricot. 


§ 25.  UMBELLIFERiE  OR  APIACE.®.  THE  UMBELLIFEROUS  OR  PARSLEY 

TRIBE. 

Perhaps  there  does  not  exist  a natural  family  of  vegetables  mere  dis- 
tinctly marked  than  this.  Their  general  aspect  alone,  without  going  into 
anatomical  minutiae  of  structure,  is  almost  sufficient  to  distinguish  them ; 
nevertheless,  we  will  indicate  the  botanical  characteristics  of  this  great 
natural  order. 
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Characters : Calyx  adherent  to  the  ovary ; petals,  five,  inserted  upon 
an  epygynous  disc ; aestivation  valvular,  involute  ; stamens  five,  alter- 
nate with  the  petals  ; ovary  inferior,  two-celled  uniovular ; ovule,  pendent, 
reflected ; styles  two ; carpels  separating  at  the  base ; seed  dicoty- 
ledonous ; leaves  alternate,  simple,  often  divided,  petiolate,  in  an  invo- 
lucre. 

Such  are  the  precise  botanical  characteristics  by  which  the  umbelli- 
ferae  or  umhrdla  berries,  as  we  may  call  them,  are  known ; but,  we  repeat, 
their  aspect  is  almost  enough  to  distinguish  them  from  other  plants  ; not 
but  that  a few  plants  of  other  orders  bear  umbels,  and  many  seem  to 
bear  umbels  without  doing  so ; but,  generally  speaking,  the  aspect  of  an 
umbelliferous  plant  is  sufficient  to  characterise  it. 

Taking  for  our  example  a specimen  of  Fool’s  Parsley  {j/Etkusa  Cyna- 
pium,  fig.  142),  we  shall  find  the  floral  part  to  consist  of  a compound  umbel ; 
that  is  to  say,  little  umbels  attached  to  the  stems  which  constitute  large 
ones  (p.  38).  We  shall  find,  both  in  the  small  and  large  umbels,  that 
the  petioles  or  flower-stalks  shoot  forth  from  points  exactly  opposite  each 
other,  otherwise  the  structure  would  not  be  an  umbel.  Take,  for  example, 
the  Elder  tree.  A general  examination  of  its  flower  would  lead  one  to 
suppose  that  the  Elder  was  an  umbelliferous  plant ; but,  on  examining 
it  more  attentively,  the  petioles,  or  flower-stalks,  do  not  branch  off  at  a 
point  exactly  opposite  each  other ; hence  the  inflorescence  of  the  Elder 
tree  is  not  that  of  an  umbel,  but  of  a cyme.  Nevertheless,  in  the  Gera- 
niums, and  some  other  plants,  the  inflorescence  is  really  umbelliferous ; 
hence  the  existence  of  an  umbel  is  not  quite  sufficient  for  the  botanist 
to  rely  upon  in  the  discrimination  of  a plant  belonging  to  the  natural 
order  UmbellifercB.  Let  us,  therefore,  examine  some  of  the  remaining 
characteristics  enumerated  at  the  beginning  of  this  description. 

If  we  examine  the  flower  of  a 
Parsley  plant,  we  shall  discover  that 
the  calyx  is  almost  absent.  The 
petals,  five  in  number,  spring  from  a 
narrow  line  or  border.  There  are 
five  stamens,  each  arising  from  be- 
tween two  petals. 

As  in  the  Apple,  the  ovary  in  an 
umbelliferous  plant  is  inferior — that 
is  to  say,  it  appears  below  the  calyx 
and  corolla,  inasmuch  as  the  latter 
springs  from  above  it. 

What,  then,  is  the  fruit  of  an 
umbelliferous  plant?  We  hear  fre- 
quently enough  of  Carrot,  Parsley,  Celery,  and  Carraway  seeds,  but  we 
do  not  hear  of  Carrot,  Parsley,  Celery,  and  Carraway  fruits.  Neverthe- 


141.  Parsley  Flower. 
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less,  all  these  are  fruits,  not  seeds.  The  real  seed  is  imbedded  within 
the  structure  of  a surrounding  mass,  as  we  found  to  be  the  case  in  the 
Apple  and  Pear.  There  the  surrounding  mass  is  fleshy  and  easily 
separable  ; here  it  is  hard  and  firmly  adherent ; therefore  the  so-called 
seeds  of  umbelliferous  plants  are  fruits  of  the  kind  which  botanists 
denominate  by  the  term  achcBnium.  All  these  fruits  separate  naturally 
w'hen  ripe,  or  admit  of  ready  separation  into  two  parts,  and  they  are  all 
furrowed  ; moreover,  the  nature  and  direction  of  these  furrows  differ  in 
each  species ; of  the  order,  consequently,  they  are  an  important  means 
for  enabling  the  botanist  to  distinguish  umbelliferous  species.  The  two 
grand  jDeculiarities,  then,  of  the  umbelliferous  tribe  are,  first,  the  pre- 
sence of  umbels,  secondly,  the  inferior  fruit  separable  into  two  portions. 
Why  did  we  select  a sprig  of  Fool’s  Parsley,  as  a specimen  to  illustrate 


142.  Fool’s  Parsley  (JEthusa  Cynapium). 


the  tribe  Umbelliferse  when  so  many  more  readily  obtainable  plants 
existed?  For  this  reason:  to  show  in  what  respect  Fool’s  Parsley, 
which  is  poisonous,  may  be  distinguished  from  the  culinary  Parsley. 

If  the  reader  examines  each  terminal  umbel  of  the  Fool’s  Parsley,  he 
v/ill  recognise  at  the  base  of  it  three  leaf-like  things,  which  are  bracts,  and 
which,  when  they  are  arranged  as  we  find  them  in  umbelliferous  plants, 
constitute  each  set  an  involucre.  The  student  will  observe  that  in  the 
uFithusa  Cynapium,  or  Fool’s  Parsley  (fig,  142),  these  bracts  all  point  out- 
wards, by  which  characteristic  sign  may  the  Fool’s  Parsley  be  distinguished 
not  only  from  common  Parsley,  but  from  all  wild  umbelliferous  plants. 

Whilst  treating  of  these  bracts,  which  in  Umbelliferse  constitute  the 
involucrum,  the  reader’s  attention  may  as  well  be  directed  to  certain 
modifications  of  form  which  bracts  are  capable  of  assuming.  Thus,  in  the 
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Oak  the)’’  grow  together  and  give  rise  to  the  acorn  cup  (fig.  86) ; in  the  Pine- 
apple they  grow  together,  become  fleshy,  and  constitute  the  part  we  cat ; 
in  the  Fir  cone  they  constitute  the  scales  ; in  Umbelliferce,  however,  they 
assume  the  appearance  of  leaves,  which,  indeed,  is  their  general  or  nor- 
mal aspect.  With  regard  to  the  physiological  and  chemical  characteristics 
of  the  Umbelliferce,  they  may  be  stated  to  depend  on  the  presence  either 
of  an  odorous  volatile  oil,  or  a poisonous  matter.  Everybody  is  aware  how 
agreeably  odorous  are  the  so-called  Carraway  seeds  ; everybody  is 
aware  of  the  poisonous  nature  of  the  Hemlock ; and  the  noxious  charac- 
ter of  the  Fool’s  Parsle}'  has  already  passed  under  notice.  Umbelliferous 
plants  may,  therefore,  be  designated  in  general  terms  as  suspiciozis  plants, 
comprehending,  however,  a far  greater  number  of  innoxious  than  noxious 
species  ; the  latter  may  be  generally  discovered  by  their  agreeable,  the 
former  by  their  disagreeable  odour. 

In  certain  sj^ecies  of  this  natural  order  the  innocent  and  the  noxious 
principles  are  combined.  This  is  the  case  in  the  wild  Celery,  which  in 
this  condition  is  a rank  plant,  altogether  unfitted  for  food.  The  change 
which  ensues  w'hen  Celery  is  cultivated  in  gardens  we  are  all  aware  of ; 
but  the  reason  of  that  change  merits  a few  remarks.  Garden  Celery,  as 
the  reader  knows,  is  carefully  buried  in  the  earth,  not  only  its  root,  but 
much  of  its  stem  being  totally  deprived  of  light.  Under  this  treatment, 
the  buried  portion  of  the  plant  becomes  etiolated  or  bleached  ; becomes, 
in  point  of  fact,  botanically  considered,  diseased ; that  is  to  say,  the 
poisonous  secretion  of  the  jDlant  is  no  longer  elaborated,  the  odorous 
principle  alone  being  formed.  A consideration  of  the  nature  and  effects 
of  etiolation  leads  us  to  a correct  appreciation  of  the  functions  which 
those  parts  of  vegetables  exj)osed  to  the  air  and  sun,  especially  leaves, 
are  destined  to  perform,  and  points  out  the  necessity  of  giving  vegetables 
abundant  air  and  light,  if  we  would  have  them  bring  forth  their  natural 
productions.  To  stimulate  those  natural  productions  is,  in  most  cases, 
the  main  object  of  agriculture  and  horticulture  ; occasionally,  however, 
as  in  the  example  of  Celery,  the  object  kept  in  view  is  the  reverse  of 
this. 

The  odorous  principle  in  certain  Umbelliferse  is  of  a resinous  charac- 
ter ; thus  asafoetida  is  the  produce  of  an  umbelliferous  plant  growing  in 
Persia.  Opoponax  and  ammoniacum,  both  so  valuable  in  medicine,  are 
also  the  produce  of  umbelliferous  plants. 

Many  of  the  Umbelliferje  contain  sugar,  so  identical  with  that  of  the 
cane  in  every  respect  that  sugar  loaves  may  be  made  of  it.  Thus  the 
presence  of  sugar  may  be  recognised  by  the  taste  in  the  root  of  the 
Carrot  and  the  Parsnip  ; also,  in  the  root  of  Celery,  although  less  evi- 
dently. Indeed,  sugar  may  be  regarded  as  a pretty  general  concomitant 
of  the  umbelliferous  structure;  even  in  the  juice  of  the  poisonous  Hem- 
lock it  may  be  discovered  by  chemical  tests. 
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It  would  be  a needless  task  to  occupy  space  in  pointing  out  the  various 
uses  of  umbelliferous  plants  to  man.  The  so-called  Carraway,  Coriander, 
and  Aniseseeds,  flavour  our  pastry  and  confectionary  ; Carrots  and 
Parsnips  are  amongst  the  most  favoured  articles  of  our  food ; even  the 
noxious  Plemlock  yields  a valuable  medicinal  substance,  conia  ; and  the 
resin-yielding  umbel-bearers  pour  forth  their  treasures  in  great  profusion. 
By  far  the  greater  number  of  this  family  have  white  flowers  ; some,  like 
the  fennel,  have  yellow  flowers,  and  a few  have  blue  ones.  Of  the 
latter  kind  are  most  of  the  Eryngo  genus,  and  the  beautiful  Didiscus 
Caeruleus,  of  which  we  now  give  a representation  (fig.  143). 


§ 26.  MYRTACEiE,  OR  THE  MYRTLE  TRIBE. 

Characteristics  : Calyx,  adherent ; petals,  in  number  equal  to  the  divi- 
sions of  the  calyx,  inserted  on  a disc  around  the  throat  of  the  latter ; 
sestivation  imbricated,  rarely  absent  ; stamens,  ordinarily  indefinite  ; 
ovary,  usually  two  to  six-celled,  pluriovular;  ovules,  pendulous,  reflected 
or  curved ; style,  simple  • fruit,  dry,  or  a berry  ; seed,  dicotyledonous, 
exalbuminous. 
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Such  is  the  long  list  of  general  characters  by  which  botanists  recog- 
nise a plant  of  this  great  natural  order  ; nevertheless,  myrtles,  like  many 
other  members  of  the  vegetable  world,  have  a sort  of  physiognomy  of 
their  own,  more  easily  recognised  than  described.  Perhaps  the  fragrant 
odour  diffused  by  these  beautiful  plants  is  one  of  their  most  prominent 
characteristics.  All  the  substance  of  a Myrtle  is  more  or  less  saturated 
with  this  odorous  matter.  Now  we  find  it  assumes  its  greatest  power 
in  the  bark,  now  in  the  flower  buds,  now  in  the  leaves ; but  it  is  every- 
where present  more  or  less.  Supposing  the  reader  to  have  before  him  a 
leaf  of  the  common.  Myrtle,  he  need  not  be  told  that  the  leaf  is  odorous, 
especially  when  crushed  between  the  fingers.  Now,  in  what  does  the 
odour  consist,  and  where  does  it  come  from?  This,  like  the  greater 


144.  Section  of  the  Flower  145.  Transverse  Section  of  146.  The  Common  Myrtle 
and  Ovary  of  a Myrtle.  the  Ovary  of  a Myrtle.  (Myrtus  Communis). 


number  of  odorous  principles  furnished  to  us  by  the  vegetable  kingdom, 
is  a volatile  oil,  and  in  the  Myrtle  leaf  it  is  secreted  by  specific  organs, 
denominated  glands.  If  a Myrtle  leaf  be  held  between  a candle,  or  other 
source  of  light,  and  the  eye,  these  little  glandular  bodies  will  be  seen 
like  so  many  specks  ; it  is  within  these  glands  that  the  volatile  oil  re- 
mains encased.  Glands  are  not  necessary  for  the  secretion  of  volatile 
oil,  nor  are  they  necessarily  confined  to  leaves.  They  exist  in  large 
quantities  in  the  skin  of  members  of  the  Orange  tribe,  and  it  is  from 
them  that  the  inflammable  volatile  oil  is  emitted  when  a piece  of  orange 
peel  is  squeezed  between  the  fingers.  Although  the  characteristic  of. 
agreeable  odour  is  a very  good  common  sign  by  which  we  may  be 
justified  in  expecting  that  a plant  may,  in  certain  cases,  belong  to 
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Mp’taceoD,  nevertheless  it  is  a very  loose  sign  when  taken  apart  from 
others.  AVe  can  only  arrive  at  a correct  botanical  comprehension  of  iho 
Myrtaceae  by  studying  some  of  the  generic  characters  mentioned  in  our 
preceding  list. 

If  the  specimen  of  common  Myrtle  under  examination  be  a sprig,  not  a 
single  leaf,  the  student,  before  he  lays  it  down,  should  observe  that  the 
leaves  are  opposite,  not  alternate  (fig,  146).  Let  us  now  examine  the  flower.. 


The  particular  species  under  consideration  has  a calyx  of  five  divisions, 
and  there  are  also  five  petals,  but  in  certain  species  these  floral  parts  are 
generally  four.  The  stamens  arc  numerous,  as  will  be  readily  observed ; 
and  the  reader  need  not  be  told  at  this  period  of  our  labours  that  it  is 
necessary  to  ascertain  whether  these  stamens  grow  from  the  calyx  or  the 
receptacle.  They  grow  from  the  calyx,  as  will  be  readily  distinguished ; 
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the  ovary  is  inferior.  It  contains  three  little  cells,  and  each  cell  contains 
many  ovules  ; and  it  shoots  up  one  style,  which  terminates  in  a stigma 
so  very  minute  that  it  cannot  be  seen  by  the  naked  eye. 

The  diagrams  (figs.  144  and  145)  are  a vertical  section  of  the  flower  and 
ovary  of  a common  Myrtle  ; and  a transverse  section  of  the  ovary  with 
adherent  calyx,  or  rather  the  fruit  with  adherent  calyx.  If  the  reader 
examines  fig.  145,  he  will  observe  that  the  number  of  seed  cells  in  the 
species  of  Myrtle  under  consideration  is  three,  or,  to  use  the  language 
of  Botanv,  the  ovarv  is  triloculm\  or  three-celled.  If  the  reader  now 


148.  Lecythis  Ollaria. 


refer  to  the  list  of  characteristics  of  this  family,  he  will  find  the  ex- 
pression, “ ovary,  two  to  six-celled,”  which  signifies  that  the  number  of 
cells  may  vary  between  two  and  six. 

By  well  considering  the  characteristics  already  discussed,  the  student 
will  be  at  no  loss  to  recognise  an  individual  of  the  Myrtle  tribe,  even 
without  taking  into  consideration  minute  microscopic  peculiarities. 
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Let  us  now  proceed  to  mention  a few  particulars  in  connexion  with  the 
dimensions,  natural  habitation,  and  properties  of  this  beautiful  and  useful 
botanical  order. 

The  stem  of  Myrtaceae  is  generally  woody,  the  leaves  opposite  or 
alternate,  simple,  entire,  rarely  stipulated ; frequently,  as  we  have  seen, 
provided  with  secretive  glandular  appendages,  imbedded  in  the  paren- 
chyma. The  flowers  are  complete,  regular,  solitary,  or  irregularly 
agglomerated.  The  greater  number  of  myrtaceous  plants  have  berries 
for  their  fruits ; but  some  others,  the  principal  of  them  being  Australian 
plants,  have  a dry  hard  fruit ; these,  too,  have  alternate  leaves,  which  is 
not  usual  in  the  myrtle  tribe.  The  great  districts  for  myrtles  are  the 
intertropical  regions  and  New  Holland  ; only  a few  species  existing  in 
temperate  climes.  The  spice  sold  as  cloves  is  the  produce  of  one  of  the 
Mp’tle  tribe,  Oaryo^phillus  Aromaticus  (fig.  147),  of  which  cloves  are  the 
dry  flower-buds.  Allspice  is  the  berry  of  another  {Ev,genia  Pimento). 
Guava  jelly,  so  valued  and  esteemed  wherever  it  can  be  procured,  is  the 
conserve  made  of  the  mashed  berries  of  a Myrtle  which  grows  in  the 
West  Indies.  The  Pomegranate,  too,  a native  of  northern  Africa,  but 
which  now  grows  in  the  south  of  Europe,  furnishes  another  example  of 
a fruit-bearing  Myrtle. 

In  reviewing,  then,  the  chemical  and  physiological  characteristics  of 
the  Myrtacese,  we  learn  that  none  of  the  tribe  are  poisonous.  The 
greater  number  contain  an  abundance  of  fragrant  oil.  Some  yield  fruits 
which  are  delicious  to  eat ; and  all  are  imbued  with  a certain,  but  variable, 
amount,  of  astringent  matter,  similar  to  that  contained  in  oak  bark, 
whence  it  has  been  denominated  tannic  acid  by  the  chemist. 

Many  of  the  species  of  the  Myrtle  tribe  are  very  large  trees.  The 
Sapucaya  tree,  as  it  is  called  in  Brazil  (^Lecytliis  Ollaria)^  is  one  of  the 
tallest  trees  amongst  the  very  tall  ones  that  grow  in  Brazilian  forests. 
We  append  a representation  of  a branch  of  this  species  (fig.  148).  How 
different  from  a branch  of  the  common  Myrtle  ! 


§ 27.  CKUCIFERiE  OR  BKASSICACEiE,  THE  CRUCIFEROUS  (cROSS 

bearing)  OR  CABBAGE  TRIBE. 

Already,  in  an  early  part  of  the  present  work,  we  had  occasion  to  make 
a statement  respecting  the  cross-hearing  flowers  that  we  hope  the  reader 
has  not  forgotten.  We  mentioned  that  a strange  plant  being  referred  to 
this  natural  order,  such  plant  might  at  once  be  considered  harmless,  and 
probably  very  good  to  eat. 

Let  us  now  go  a little  more  minutely  into  the  characteristics  of  these 
cross-hearers.  They  are  these  : Sepals,  four,  free  ; petals,  hypogynous, 
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four,  free,  cruciform  ; stamens,  six,  tetradynamous  ; ovary,  bilocular,  pla- 
centa parietal ; fruit,  ordinarily  a pod ; seed,  dicotyledonous. 

Let  us  now  proceed  to  the  appli- 
cation of  such  of  the  preceding  cha- 
racters as  may  be  necessary.  Firstly, 
the  propriety  of  the  term  cruciferous 
will  be  rendered  evident  from  an 
examination  of  the  appended  dia- 
gram representing  the  flower  of  a 
plant  termed  Shepherd’s  Purse,  one 
of  the  cruciferous  family  (fig.  149). 

This  same  individual,  the  Shep- 
herd’s Purse,  shall  also  serve  to 
teach  us  yet  something  more  re- 
garding the  peculiarities  of  the  natu- 
ral order  Cruciferae. 

Let  us  now  examine  a branch  of  the  plant  (fig.  loO). 

Directing  our  attention  at  first  to  the  flowers,  we  find  them  to  be 
arranged  after  the  manner  of  a raceme,  and  totally  devoid  of  bracts. 

This  absence  of  bracts  pervades  the 
whole  natural  order  Cruciferae,  which 
is  the  only  natural  order  in  which 
bracts  are  uniformly  absent.  Hence 
by  this  sign  a cruciferous  vegetable 
may  be  as  readily  known  as  by  the 
structure  of  the  flower;  indeed,. the 
sign  of  absence  of  bracts  has  a 
wider  sj)here  of  application.  The 
flowers  of  Cruciferae  are  at  the  best 
very  small,  but  perhaps  they  might 
not  yet  have  fully  developed  them- 
selves at  the  period  of  observation. 
Consequently,  if  the  cruciferous  shape 
of  flowers  were  the  only  guide,  the 
student  might  not  be  able  to  wait  for 
the  sign  of  discrimination  ; whereas 
by  noticing  the  absence  of  bracts, 
he  would  know  the  plant  under  con- 
sideration to  be  cruciferous,  and 
knowing  this,  he  would  be  assured 
of  its  harmlessness  at  least.  Most 
probably  it  would  be  good  to  eat, 
IfiO.  Branch  of  Shepherd’s  Purse.  either  in  the  form  of  salad  or 

cooked. 


149.  Flower  of  Shepherd’s  Purse. 
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The  advantages  of  being  thus  able  to  refer  an  unknown  plant  to  a 
harmless  and  useful  order  we  need  not  specially  indicate.  They  will  be 
self-apparent.  Let  the  reader  consider  the  bearing  of  this  anecdote. 
It  is  related,  that  when  during  Anson’s  voyages  his  crews  disembarl  ed 
in  unknown  parts,  the  surgeon,  fearful  of  poisons,  would  not  suffer  them 
to  partake  of  any  vegetables  except  grasses,  notwithstanding  the  scurvy 
was  making  great  ravages  amongst'  them.  Now,  the  reader  must  bo 
informed,  if  he  do  not  already  know,  that  the  scurvy  is  a disease  almost 
entirely  dependent  upon  too  exclusive  diet  of  salt  meat,  without  accom- 
paniment of  vegetables,  more  especially  vegetables  of  succulent  charac- 
ter. Formerly  the  scurvy  made  great  ravages  in  our  navy;  at  present  it 
is  scarcely  known,  having  been  banished,  partly  by  the  administration  of 
fresh  preserved  provisions,  but  chiefly  by  the  administration  of  lime 
juice,  which  now  constitutes  a portion  of  the  rations  of  every  sailor.  If 
Anson’s  crew  had  been  provided  with  fresh  vegetables  to  eat,  their 
scurvy  would  have  been  cured ; and  they  knew  it.  How  great,  then, 
must  have  been  the  fear  of  the  surgeon,  and  how  valuable  is  the  know- 
ledge of  Botany ! 

Returning  to  our  investigation  of  the  distinctive  signs  by  which  cruci- 
ferous plants  may  be  known,  we  shall  merely  call  your  attention  to  the 
fact  that  each  flower  has  six  stamens,  of  which  two  are  more  spreading 
also  shorter  than  the  others ; hence  the  denomination  tetradynamia 
(or  four-powered)  in  the  Linnaean  or  artificial  classification,  and  this  is 
another  essential  characteristic  of  cruciferous  plants.  The  other  charac- 
teristic signs  being  for  the  most  part  microscopic,  we  pass  them  over 
without  notice. 

Cruciferae  are  dispersed  all  over  the  surface  of  the  globe ; the  greater 
number,  however,  inhabit  the  northern  temperate  zone,  more  especially 
of  the  old  world ; between  the  tropics  they  are  rare,  and  when  they 
exist,  are  found  on  mountain  elevations ; beyond  the  tropic  of  Capri- 
corn they  become  less  frequent,  even  more  so  than  beyond  the  tropic  of 
Cancer. 

When  Ave  mention  that  Cabbages,  Sea-kale,  Mustard,  Cress,  and 
Radishes  belong  to  this  order,  Ave  shall  haA^e  stated  enough  to  de- 
monstrate the  utility  of  its  species.  When  Ave  state  again  that 
Wall-floAvers  and  Stocks  are  cruciferous  plants,  the  reader  Avill  see 
that  utility  is  not  the  only  claim  Avhich  the  Cruciferae  present  to  our 
notice. 

The  Cruciferso  are  imbued  Avith  an  acrid  volatile  principle  dis- 
persed throughout  all  their  parts,  and  frequently  allied  Avith  sulphur. 
To  this  volatile  principle  cruciferous  plants  OAve  their  piquancy  and 
their  peculiar  odour,  Avhich,  after  putrefaction,  is  ammoniacal ; thus 
proving  the  Ci’uciferae  to  contain  the  chemical  simple  body,  nitrogen, 
ammonia  being  a compound  of  nitrogen  with  hydrogen.  In  many 
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species  of  Cruciferse  there  exists  in 
principle  also  a bitter  material  and 
a fixed  oil  ; the  latter  is  chiefly 
developed  in  the  seed.  The  active 
principles  of  annuals  belonging  to 
this  order  reside  in  the  leaves, 
those  of  the  perennials  in  the  root. 
Certain  species,  the  leaves  of  which 
are  inoperative,  produce  very  acrid 
seeds.  Many  Cruciferae  grow  mild 
by  cultivation,  which  augments 
their  amount  of  sugar  and  mu- 
cilage. The  anti-scorbutic  proper- 
ties of  many  Cruciferse  have  been 
known  from  times  of  great  an- 
tiquity ; the  species  which  pos- 
sesses the  greatest  fame  in  this 
respect  being  the  Cochlearia  Offici- 
nalis, a drawing  of  which  is  repre- 
sented (fig.  151). 


connexion  with  the  odorous 


151.  Cochlearia  Officinalis, 


§ 28.  PASSIFIiOnACEiB,  OR  THE  PASSION-FLOWER  TRIBE. 

• 

The  beautiful  Passion-flower,  now  so  common  in  England,  is  a native 
of  the  forests  of  central  America,  where  it  grows  on  large  stems  which 
hang  like  festoons  from  the  boughs  of  forest  trees,  interleaving  them  in  a 
network  of  gorgeous  leaves  and  flowers.  The  term  Passion-flower  was 
applied  by  the  Spaniards,  owing  to  the  supposed  resemblance  presented 
in  various  parts  of  the  floral  whorls  to  the  accessories  of  Christ’s  cruci- 
fixion. The  conspicuous  ray-like  appendages,  sprinkled  with  blood-like 
spots,  were  compared  to  the  crown  of  tliorns  ; the^  stigma  is  cruciform ; 
nor  were  the  ardent  Spaniards  slow  to  discover  other  fancied  resem- 
blances, which  eyes  less  prejudiced  than  their  own  in  favour  of  a domi- 
nant idea  can  scarcely  recognise. 

Characteristics  : Perianth  free,  petaloid,  biserial,  tubular  urceolate, 
ordinarily  furnished  at  its  throat  with  one  or  more  series  of  filaments. 
Stamens  sometimes  inserted  upon  the  throat  of  the  perianth,  or  upon  its 
base ; sometimes  hypogynous,  attached  to  the  support  of  the  ovary ; 
ordinarily  equal  in  number  to  that  of  the  external  divisions  of  the 
perianth.  Ovary  stipulate  ; three  or  five  placental ; three  or  four  styles 
terminated  by  club-like  stigmas  ; ovules  reflected ; fruit  a berry ; inde- 
hiscent  or  capsular  three  or  five  valved;  seed  dicotyledonous;  embryo 
straight,  central. 
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We  shall  be  able  to  individualise  the  Passion-flower  order  without 
giving  ourselves  the  trouble  to  appeal  to  all  the  characteristics  men- 
tioned. Nevertheless,  botanists  who  penetrate  more  deeply  into  the 
study  of  plants,  find  it  necessary  to  appeal  to  all  the  characteristics  men- 
tioned. 

Many  species  of  Passion-flower  are  now  common  enough  in  our  gar- 
dens. For  the  purpose  of  examination,  we  shall  select  an  individual  of 
the  species  termed  Amahilts^  the  representation  of  which  we  subjoin  (fig. 
152).  The  student  will  first  observe,  on  glancing  at  the  broad  charac- 


152.  Passiflora  Amabilis. 


teristics  of  the  specimen,  that  the  flower  is  supplied  with  three  large 
bracts,  so  arranged  that  they  constitute  what  botanists  term  an  involu- 
crum.  Proceeding  inward,  we  next  arrive  at  what  ? The  calyx  r It  should 
be  the  calyx  judging  from  its  position,  but  the  appearance  of  its  separate 
parts  (sepals)  is  different  from  the  appearance  of  those  sepals  we  have 
already  met  with.  They  are  not  green,  but  coloured  like  the  petals  of 
most  flowers.  We  have  already  mentioned,  however,  that  amongst  the 
other  transformations  of  parts  which  occasionally  ensue,  the  transforma- 
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tion  of  the  calyx  into  the  appearance  of  a corolla  is  not  unfrequent.  So 
frequently,  indeed,  does  this  occur,  that  mere  green  colour  is  not  to  he 
regarded  as  more  than  a collateral  circumstance.  The  external  floral 
whorl  is  always  considered  by  botanists  as  a calyx,  whatever  its  colour 
may  be.  That  colour  is  often  very  brilliant,  as  in  the  fuschia,  for  ex- 
ample, where  the  gay  looking  part  of  the  flower  is  not  corolla  or  aggre- 
gation of  petals,  but  calyx,  or  aggregation  of  sepals.  This  assumption  by 
the  parts  of  the  calyx  of  the  appearances  usually  presented  by  the  corolla 
gives  rise  to  what  botanists  term  a petaloid  perianth.  The  student  will 
find  this  term  comprehended  in  the  list  of  characteristics  peculiar  to 


153.  Vertical  Section  of 
the  Passion-flower. 


154.  Transverse  Section  of 
the  Passion-flower. 


Passion-flowers.  The  term  peialoid  means,  like  or  resembling  a 
petal  ; the  termination,  oid^  being  derived  from  the  Greek  word,  eZ^of 
{eidos)f  likeness^  which  word,  in  composition,  changes  eid  into  oid. 
Directing  the  eye  to  the  lower  part  of  the  petals,  they  will  be  observed 
to  rise  from  a shallow  cup. like  body,  to  which  also  are  attached  the 
petals  and  other  portions  of  the  flower. 

As  regards  the  petals  themselves,  they  are  coloured  similarly  to  the 
colour  of  the  inside  of  the  sepals,  and  are  of  the  same  colour  on  both 
sides,  by  which  circumstance  they  may  be  distinguished  from  the  petals, 
as  also  by  the  circumstance  of  their  not  having  a little  horn,  which  may 
be  found  on  examination  springing  from  each  of  the  sepals. 
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We  next  arrive  at  the  filamentary  rays  which  imaginative  Spaniards 
compared  to  the  crown  of  thorns  ! WHiat  are  those  rays  ? They  are 
petals  modified  in  shape  until  they  almost  present  the  appearance  of 
stamens.  This  modification,  and  yet  more  frequently  its  converse,  stamens 
modified  into  petals,  is  not  at  all  unfrequent  in  many  flowers  as  the 
result  of  cultivation.  In  the  Passion-flower  tribe,  however,  it  exists  as 
the  usual  condition  of  the  flower.  Let  us  now  proceed  to  examine  the 
reproductive,  or  fruit  and  seed-producing  portions  of  the  flower,  which 
are  very  peculiar.  We  have  already  mentioned  a cup-like  body  in  con- 
nexion with  the  structure  of  a Passion-flower.  It  corresponds  with  the 
letter  c in  the  diagram  (fig.  153).  In  the  centre  of  this  cup  a column- 
like body  is  observed  rising  aloft  in  the  centre  of  the  flower,  to  which 
certain  appendages  are  attached.  The  nature  of  these  appendages 
will  at  once  be  obvious.  Externally,  we  easily  recognise  five  anthers, 
and  internally  we  recognise  the  club-headed  pistils ; but  looking  again 
at  the  stamens,  we  search  in  vain  for  the  filaments  to  which  they  are 
usually  attached.  These  filaments  do  not  exist,  at  least  do  not  sepa- 
rately exist ; they  are  all  united,  soldered,  as  the  French  say,  and  it  is  a 
very  good  word,  to  the  support  of  the  ovary.  This  expression,  “ support 
of  the  ovary,”  is  new  to  us  ; but  if  the  reader  look  at  his  dissected 
Passion-flower,  or  at  our  diagram  (fig.  153),  he  will  recognise  the  pro- 
priety of  the 'expression,;  for  in  this  tribe  the  ovary  is  supported  within 
the  flower  by  means  of  a little  stem.  Now  this  little  stem  being  called 
a the  ovary  is  said  to  be  stipitate.  This  term,  the  reader  will 

remember,  occurs  in  our  list  of  characteristics  of  this  natural  order.  Let 
the  student  now  examine  a little  more  in  detail  the  anthers  or  pollen- 
forming  heads  of  the  stamens.  These  do  not  point  towards  the  stamens, 
but  in  the  opposite  direction,  which  is  very  unusual.  Fertilisation  of  the 
ovule  depends,  as  we  need  not  repeat,  upon  contact  between  the  pollen- 
dust  and  the  stigmas ; hence  it  would  seem  that  the  anthers  should 
always  point  towards  the  stigmas.  In  most  cases  they  do  so  point 
towards  them,  but  in  the  Passion-flower  tribe  we  find  an  exception  to 
this  rule. 

Fig.  154  represents  the  transverse  section  of  the  ovary  containing  the 
seeds.  The  fruit,  or  ripened  ovary,  in  all  species  of  Passion-flower  is 
egg-shaped,  dififering  in  size  according  to  the  species.  The  blue  Passion- 
flower produces  a fruit  about  the  size  of  a hen’s  egg  ; but  in  other  species 
the  fruit  is  much  larger,  and  contains  a delicious  pulp. 

Passion-flowers,  we  have  seen,  are  both  agreeable  and  useful  from  the 
beauty  of  their  flowers  and  the  flavour  of  their  fruits  ; many  species  are 
medicinal.  The  pulp  surrounding  their  seeds  is  in  some  cases  sweet,  in 
others  acid  ; the  latter  serve  as  the  basis  for  the  preparation  of  acidulated 
drinks,  not  only  agreeable,  but  medicinal.  One  species,  JPassiJiora 
Jtuhra,  contains  a narcotic  principle  which  is  sometimes  employed  as  a 
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substitute  for  opium.  Passif^ora  Quadrangularis  is  cultivated  for  the 
refreshing  pulp  surrounding  its  seeds,  but  its  root  is  very  poisonous.  In 
European  gardens  a large  number  of  species  of  Passion-flower  are  now 
cultivated,  amongst  which  may  be  cited  as  the  chief,  Passijiora  Ccerulea^ 
or  the  blue  Passion-flower ; this  being  the  commonest  of  all.  Of  this 
flower  the  Passrflora  Amabilis  (flg.  152)  is  a hybrid  or  cross  race  between 
Passijiora  Alata  and  Passijiora  Princeps.  Its  flowers  are  scarlet,  and 
exhale  a delicate  odour.  The  Murucuja  Ocellata  is  a hot-house  species, 
bearing  deep-red  flowers.  Tactonia  Mollisima  bears  rose-coloured  flowers, 
and  is  a climbing  plant,  requiring  a greenhouse  for  its  culture. 


§ 29.  CUCURBITACE^,  OR  THE  CUCUMBER  TRIBE. 

This  natural  order  is  allied  by  many  characteristics  to  the  Passion- 
flower, for  which  reason  we  treat  of  it  in  this  place. 

Characteristics:  Flowers  monoecious,  dioecious,  or  polygamous  ; Calyx 
with  tube  adherent  to  ovary ; stamens  free,  or  monadelphous,  or  tria- 
delphous  ; anthers  turning  outwards ; ovary  three  to  flve,  rarely  one-car- 
pelled  ; seed  dicotyledonous,  exalbuminous  ; stem  uniformly  herbaceous, 
climbing  leaves  alternate,  palminerved,  each  furnished  with  a lateral 
stqDule  ; inflorescence,  axillary. 

Jf  we  compare  the  parts  of  the  flower  of  a common  Cucumber  flower 
with  those  of  a.Passion-flower.  a similarity  in  many  respects  will  be  found 
to  hold  good.  Like  the  Passion-flower,  the  calyx  has  the  colour  of  petals ; 
like  the  Passion-flower,  there  is  the  same  growing  together  of  stamens ; 
like  the  Passion-flower,  the  ovary  has  one  cavity,  and  the  arrangement  of 
seeds  within  the  ovary  is  similar.  Moreover,  both  orders  yield  fruits 
which  are  juicy.  These  are  strong  resemblances.  Let  us  now  examine 
the  parts  in  which  the  two  natural  orders  are  dissimilar.  In  the  first 
j)lace,  then,  on  referring  to  our  characteristics  of  the  order,  we  find  that 
the  flowers  in  Cucurbitaceae  are  monoecious,  or  dioecious,  or  polygamous, 
which  means  that  some  flowers  are  male  and  others  female  ; the  male 
flowers  and  the  female  flowers  sometimes  exist  on  the  same  plant,  some- 
times on  different  jrlants,  and  at  other  times  on  both.  In  this  important 
particular,  then,  Cucurbitaceae  difler  from  the  natural  order  we  have  just 
finished  considering.  Moreover,  the  Cucumber  has  very  rough  leaves, 
which  the  Passion-flower  has  not ; the  Cucumber  has  an  inferior  ovary, 
the  Passion-flower  a superior ; the  Passion-flower  has  rays,  the  Cucumber 
floVver  has  none.  Nor  does  the  distinction  between  the  two  natural 
families  end  with  a mere  difierence  of  form  and  parts.  The  chemical 
character  of  their  secretions,  as  we  shall  find  by  and  by,  differs  also. 
The  Passion-flower  tribe  are  uniformly  harmless  as  regards  every  part 


86 


FIRST  OUTLINES  OF  BOTANY. 


except  their  root ; whereas  every  member  of  the  Cucumber  order  con- 
tains a poison.  The  Cucumber,  or  Gourd  family,  occurs  naturally  in  all 
tropical  and  sub-tropical  regions  ; its  members  are  more  rare  in  temperate 
climes,  but  the  shortness  of  their  life,  usually  limited  to  one  summer, 
admits  of  the  cultivation  in  Europe  dt  many  tropical  species. 

The  greater  number,  if  not  all  the  members  of  Cucurbitace£e,  contain  a 
bitter  poisonous  principle  presenting  many  degrees  of  intensity.  In  the 
Colocynth  it  attains  its  maximum,  and,  being  extracted,  furnishes  us  with 
a valuable  medicine.  In  the  ordinary  Cucumber  the  poisonous  bitter 


155.  Momordica  Charantia, 


principle  is  usually  but  little  developed  ; never  to  the  extent  of  being 
dangerous,  although  frequently  enough  to  be  disagreeable.  In  the 
Melon,  sugar  is  the  principal  secretion  ; nevertheless,  the  bitter  principle 
so  prevalent  in  the  family  is  not  wanting ; it  exists  in  the  outside  rind  of 
the  fruit,  and  to  a still  greater  extent  in  the  roots,  which  are  violently 
emetic.  Colocynth  has  already  been  mentioned.  Bryonia,  another 
species,  is  still  more  violent  in  its  action.  The  common  Cucumber 
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{Cucumis  Sativus)j  although  capable  of  growing  in  the  open  air  of  our 
climate,  is  a native  of  India  and  Tartary.  The  species  called  Dudaim  is 
cultivated  in  Turkey  on  account  of  the  delicious  odour  of  its  fruit,  which, 
however,  is  possessed  of  an  insipid  taste.  Gourds  are  certain  species  of 
Cucurbitacese  with  very  large  fruit.  Although  our  garden  Cucumber 
possesses  no  great  claims  to  beauty,  it  is  otherwise  with  certain  species. 
The  Momordica  Charantia,  for  example,  is  a very  beautiful  Indian  plant, 
the  leaves  and  fruits  of  which  differ  in  external  appearance  from  almost 


lo6.  Trichosanthes  Colubrina. 


every  species  of  the  Cucurbitace®  (lig.  155).  Less  beautiful  than  extra- 
ordinary is  the  species  named  Tricosanthes  Colubrina  (fig.  156),  the  fruit 
of  which  resembles  huge  serpents  hanging  from  the  parent  stem.  It  is  a 
native  of  central  America  ; its  leaves  are  more  than  a foot  in  diameter, 
and  its  flowers  disposed  in  corymbs  ; the  corolla  is  white,  and  bordered 
by  a long  hair-like  fringe  ; hence  the  specific  term  Tricosanthes ^ which 
means,  in  Greek,  hairy  flowered. 
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§ 30.  SOLANACE.®,  OR  THE  NIGHTSHADE  TRIBE. 

Characters : Calyx  free ; corolla  regular ; stamens  inserted  on  the 
tube  of  the  corolla,  their  number  equal  to  that  of  the  divisions,  and 
alternating  with  them.  Anthers  bursting  longitudinally,  rarely  by  pores, 
at  the  apex ; ovary  two-celled  ; style  continuous  ; stigma  simple ; pericarp 
with  twenty-four  or  many  cells ; either  a capsule  with  a double  dissepi- 
ment parallel  with  the  valves,  or  a berry  with  placentie  adhering  to  the 
dissepiment ; herbaceous  plants  or  shrubs  ; leaves  alternate,  undivided, 
or  lobed  ; inflorescence  variable,  often  axillary  ; pedicels  without  bracts. 

When  we  inform  the  reader  that  Nightshade,  Henbane,  To^)acco,  Stra- 
monium, and  the  Mandrake  plant,  all  belong  to  this  natural  order,  we 
state  enough  to  convey  to  him  a general  impression  concerning  Solanacese. 
It  is  a highly  dangerous  family,  although  one  that  ministers  to  our  sus- 
tenance in  the  Potato,  and  to  the  comfort  of  many  in  the  Tobacco. 


157.  Calyx,  Ovary,  and  Style 
of  the  Deadlj’-  Nightshade. 


158.  Flower  of  the  Deadly 
Nightshade  cut  open. 


The  best  flower  the  reader  can  select  for  making  himself  acquainted 
with  the  characteristics  of  Solanaceae  will  be  that  of  the  common  Deadly 
Nightshade.  Let  it  be  procured  with  leaves  attached,  for  they  merit 
observation.  The  leaves,  it  will  be  seen,  are  alternate,  which,  in  this 
family,  constitutes  an  important  generic  distinction. 

Let  us  now  observe  the  flowers  (fig.  157).  We  find  them  to  consist  of  a 
calyx  in  one  piece  or  sepal ; hence  the  flower  is  monosepalous.  We  find, 
moreover,  that  the  calyx  is  furnished  with  five  tooth-like  projections, 
which  would  have  resulted  in  the  generation  of  five  difierent  sepals,  had 
the  progress  of  indentation  gone  far  enough. 
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The  corolla,  also,  consists  of  one  part  or  petal ; hence  the  flower  is  mono- 
petalous.  Our  second  diagram  (fig.  158)  represents  one  of  these  flowers 
cut  open  in  such  a manner  that  the  mode  of  insertion  of  the  stamens  is 
evident.  Like  the  calyx,  the  corolla  is  also  five  dentated.  llcmark,  now, 
how  the  stamens  are  attached.  They  spring  from  between  the  dentated 
processes  or  lobes  of  the  corolla ; and  this  is  invariable  for  all  the  genera 
and  species  of  Solanaceae,  serving  to  distinguish  their  members  from  those 
of  Primulacece^  or  the  Primrose  tribe.  If  the  reader  examine  the  con- 
struction of  a Primrose,  he  "svill  find  what  we  say  to  be  true. 

If  we  now  proceed  from  the  flower  to  the  ovary,  and  transversely 
divide  it,  two  separate  cells  may  be  observed,  each  of  which  contains  a 
number  of  ovules  (fig.  159).  This  ovary,  v/hen  ripe,  constitutes  the  fruit, 
a small  two-celled  black  berry. 

If  a seed  be  transversely  divided,  the  embryo  will  be  observed  coiled 
up  within  it,  and  is,  therefore,  said  by  botanists  to  be  curved  (fig.  160). 
Finally,  the  most  essential  characteristics  of  the  Nightshade  tribe  are 
superior  tivO‘ celled  ovary ^ regular  Jlowcr,  and  alternate  leaves.  The  latter 
peculiarity  distinguishes  them  from  the  Gentian  tribe,  with  which  their 
appearance  in  other  respects  is  almost  identical. 


159.  Transverse  Section  of  the  160.  Curved  Ovule  of  the 

Ovary  of  the  Deadly  Nightshade.  Deadly  Nightshade. 

Numbers  of  the  numerous  family  of  Solanaceae  chiefly  belong  to  the 
tropics,  very  few  species  being  natives  of  temperate  regions,  and  none 
existing  in  either  northern  or  southern  frigid  zone.  Nearly  all,  if  not  all, 
the  species  of  Solanaceae  contain  a poison  of  a narcotic  kind.  Even  that 
useful  solanaceous  plant,  the  Potato,  is  not  entirely  free  from  poison.  The 
fruits  are  notoriously  poisonous,  and  even  the  juice  of  raw  Potatoes  is  inju- 
rious. Nevertheless,  the  Potato,  as  we  all  know,  is  highly  nutritious.  This 
arises  from  the  starch  and  gluten  which  it  contains  being  mingled  with  so 
little  of  the  poisonous  principle  that  the  latter  is  destroyed  by  the  cooking 
process  to  which  Potatoes  are  subjected  before  being  eaten.  The  Egg  plant 
is  one  of  the  Solanaceae,  so  in  like  manner  is  the  Tomata ; both  are  occa- 
sionally eaten  ; the  latter,  indeed,  frequently  ; by  the  Spaniards,  almost 
imiversally.  They  are  both,  however,  injurious  eaten  raw.  We  may  herp 
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remark,  in  connexion  with  the  Potato,  that  the  vegetable  substance,  starch, 
is  largely  difFuaed  throughout  many  poisonous  plants,  yet,  when  separated 
from  them,  it  is  invariably  harmless.  Of  this  we  have  a remarkable 
example  in  Tapioca,  which  is  nothing  else  than  the  baked  starch  extracted 
from  the  trunk  of  a tree,  the  Jatropha  Manihot.  The  juice  of  the  tree  is 
so  poisonous  that  arrows  are  poisoned  with  it ; nevertheless.  Tapioca  is  a 
delicate  article  of  food.  The  common  Deadly  Nightshade  [Atropa  Bella- 
donna) grows  in  shady  places,  and  is  an  elegant,  though  dangerous 
looking  plant.  Here,  as  a general  rule,  we  may  remark  that  most  plants 
having  dark-green  foliage  and  dark-coloured  flowers  are  poisonous.  The 
Belladonna  bears  a cherry-like  fruit,  which  is  sometimes  incautiously 
eaten  by  children,  and  too  often  with  a fatal  result.  In  1793,  some 
orphans,  brought  up  at  the  Hospice  de  la  Piete,  at  Paris,  were  employed 
in  weeding  a botanical  garden.  They  happened  to  be  attracted  by  the 
tempting  looking  fruit  of  a Belladonna  plant,  of  which  they  ate  a con- 
siderable quantity.  Fourteen  of  those  unfortunate  children  died  in  conse- 
quence only  a few  hours  afterwards.  This  lamentable  catastrophe  justifies 
the  generic  name  Atropa,  from  Atropa,  one  of  the  Fates,  who  was  sup- 
posed to  cut  the  thread  of  life.  The  specific  name.  Belladonna^  signifies 
beautiful  lady^  and  is  dependent  on  the  circumstance  that  the  Italian 
ladies  use  the  distilled  water  of  this  plant  as  a cosmetic.  They  fancy  it 
improves  their  complexions.  The  active  principle  of  Belladonna  chiefly  re- 
sides in  the  leaves  and  in  the  root.  Chemists  term  it  Atropine  or  Atropa. 

The  Mandrake  (fig.  161)  is  a species 
very  nearly  allied  to  the  Belladonna  ; 
it  grows  in  the  south  of  Europe,  and 
in  dark  places.  Hence  its  name, 
Mandragora,  which  signifies  oima- 
ment  of  caverns.  This  plant,  known 
and  celebrated  from  times  of  very 
great  antiquity,  was  employed  by 
the  so-called  sorcerers  of  ancient 
times  to  produce  narcotism  and  dis- 
ordered visions.  Its  roots  are  large, 
often  two-pronged,  whence  the  fan- 
cied resemblance  to  the  lower  limbs 
of  a man. 

Henbane,  ox  Hyoscyamus  Niger,  is 
another  Eui'opean  plant  belonging  to 
this  genus.  It  is  biennial,  and  grows 
amidst  the  ruins  of  buildings  in  the 
neighbourhood  of  habitations.  Its 
stem  is  studded  with  a cotton-like 
161.  The  Mandrake  substance,  and  it  constantly  exhales 

(Mandragora  Offlcinalis).  a repulsive  odour.  Its  corolla  is 


FIRST  OUTLINES  OF  BOTANY. 


91 


palish-yellow,  veined  with  purple.  The  Hyoscyamus,  or  Henbane,  owes 
its  narcotic  properties  to  the  presence  of  a peculiar  alkali.  The  action 
of  Henbane  is  far  less  powerful  than  that  of  Belladonna ; nevertheless,  it 
may  cause  death  if  eaten.  A German  physician  relates  that,  on  a certain 
occasion,  the  Benedictine  monks  of  the  convent  of  Rhinon  were  presented 
with  a salad  in  which  the  sliced  root  of  Chicory,  as  was  thought,  had  been 
placed.  Instead,  however,  of  Chicory,  the  root  was  of  Henbane.  After 
the  repast,  the  monks  went  to  bed.  Symptoms  of  poisoning  soon  com- 
menced ; the  monks  were  all  stiipified.  The  time  for  matin  prayers 
arrived,  and  one  monk  was  so  fast  asleep  that  his  fellows  supposed  him 
to  be  dying,  and  under  this  impression  administered  to  him  extreme 
unction.  The  other  monks  went  to  chapel,  but  they  had  much  better 
have  stayed  away  ; some  of  them  could  not  even  open  their  eyes,  much 
less  read.  The  vision  of  others  was  so  disordered  that  they  thought 
insects  were  crawling  over  their  books,  and  employed  themselves  in 
blowing  and  brushing  the  intruders  off.  Others,  instead  of  praying, 
uttered  nonsense.  In  the  end,  all  the  monks  got  well,  even  the  one  sup- 
posed to  be  dead  ; but  one  poor  individual,  a tailor,  could  not  thread  his 
needle  for  a long  time  afterwards,  so  disordered  was  the  state  of  his 
vision.  Instead  of  one  needle  the  tailor  saw  three,  and  as  he  could  not 
tell  the  real  needle  from  its  ghost-like  duplicates,  there  was  slight  chance 
of  threading  it.  This  anecdote  makes  known  better  than  any  formal 
description  the  physiological  action  of  Henbane. 

The  Stramonium  (fig.  162)  is  an- 
other of  the  Nightshade  tribe  {Batura 
Stramoniimi).  It  is  an  annual,  and 
was  unknown  to  the  ancient  Greeks 
and  Romans,  although  now  common 
enough,  having  been  brought  from 
central  Asia  in  the  middle  ages  by 
that  wandering  race,  the  Gipsies.  Its 
active  principle  is  called  claturine, 
which  exists  in  the  leaves  and  the 
seeds. 

The  Caupsicum  {Capsicum  A7mman), 
is  another  of  the  Solanace£e.  It  is 
an  annual,  originally  a native  of 
India,  but  cultivated  now  in  Europe, 

Africa,  America,  and  Australia.  Its 
berry  is  conical,  smooth,  and  shining, 
green  when  unripe,  passing  gradually 
into  a beautiful  coral-red.  In  this 
pod  resides  a resinous  balsamic  acrid  principle  named  capsieme.  Cayenne 
pepper  is  Capsicum  fruit  reduced  to  powder. 
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The  beautiful  Tomato,  or  Love  Apple  [Lycopcrsicum  esculentum) , a 
native  originally  of  the  West  Indies,  is  now  cultivated  in  European  gar- 
dens, more  especially  in  those  of  Spain  and  Italy.  In  the  former  country 
it  serves  as  a daily  article  of  food  for  almost  every  social  class. 

We  now  arrive  at  the  genus  Solanuon^  from  which  the  order  Solanaceae 
takes  its  name.  It  is  very  numerous  in  species.  Its  generic  characters 
may  be  enumerated  as  a rotaceous  corolla,  anthers  not  opening  by  longi- 
tudinal fissures,  but  by  two  points  at  their  summits.  The  most  common 
species  of  the  genus  Solanum  is  the  Dulcamara^  or  Bitter  Sweet,  a plant 
which  is  found  growing  in  almost  every  hedge  in  the  vicinity  of  London, 
known  by  its  sombre  foliage,  its  pendent  cymes  of  pretty  flowerSj  and  its 
deep-red  berries. 

By  far  the  most  important,  however,  amongst  the  genus  Solanum  is  the 
Potato,  or  Bolanv/m  Tuberosum,  a plant  which  originally  was  a native  of 
the  Cordilleras,  or  high  mountains  of  Peru  and  Chili. 

The  student  will  remember  that  the  Potato  is  not  a root,  but  a^  tuber; 
He  will  also  remember  the  botanical  significance  attached  to  the  word 
tuber,  which  is  a sort  of  aggregation  of  underground  buds  studded  upon 
a dense  mass  of  starchy  matter  and  gluten  designed  for  their  nourish- 
ment. 

Tobacco  {Nicotiana  Tahacim,  fig.  163)  is  another  plant  belonging  to 
the  natural  order  we  are  considering,  and  the  use — some*  will  say  abuse 
— of  which  is  too  well  known  to  require  conrment. 

When  Christopher  Columbus,  in  1492,  first  set  foot  in  the  island  of 
Cuba,  he  saw,  amongst  other  strange  customs,  the  natives  gather  the 
leaves  of  a plant,  dry  these  leaves,  roll  them  into  the  form  of  a torch,  light 
the  torch,  put  the  unignited  end  in  the  mouth,  and  breathe  the  smoke. 
Such  is  the  first  account  we  have  handed  down  to  us  of  the  manufacture 
and  uses  of  a “ mild  Havannah.”  Subsequently,  when  Columbus  and  his 
gold-hunting  associates  gained  the  main  continent  of  America,  they  saw 
a similar  custom  everywhere  in  force  amongst  all  classes,  slightly  varied 
as  to  detail,  some  using  pipes,  and  others  preferring  the  Cuban  method 
of  cigar  smoking.  Hor  were  chewing  and  snuff-taking  unknown  to  the 
Mexicans  and  Peruvians.  The  Mexican  priests,  in  particular,  were  in 
the  habit  of  taking  snuff  profusely  for  the  purpose  of  clearing  their  brains 
and  exalting  their  intellects.  From  the  aborigines  of  America,  Tobacco 
passed  first  to  the  Spaniards,  then  to  the  Portuguese,  then  to  the  English, 
and  it  is  now  everywhere ; and  despite  a great  deal  of  opposition  shown 
to  it,  there  is  no  great  reason  to  suppose  that  Tobacco-chewing,  smoking, 
or  snuff-taking  will  ever  be  abolished. 

Tobacco  was  first  brought  into  Europe  by  Jean  Nicot,  French  am- 
bassador at  the  court  of  Portugal;  hence  the  ndime  Nicotiana  given  to 
the  genus.  It  was  this  ambassador  who,  w^e  are  told,  offered  the  first 
pinch  of  snuff  to  Catherine  de  Medici.  The  queen  w»^as  much  pleased 
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with  the  sensation,  history  informs  us,  took  to  “snuffing”  with  great 
ardour,  and  becoming  the  acknowledged  patroness  of  snuff,  Tobacco  was 
called  in  consequence  Herhe  de  la  Heine.  Sir  Walter  Raleigh  took  some 
Tobacco  from  Virginia  to  England,  and 
became  remarkably  fond  of  its  use. 

His  example  was  soon  followed  even 
by  the  most  refined  courtiers.  James 
I.,  every  person  knows,  entertained 
a furious  hatred  against  Tobacco. 

In  the  year  1619  he  fulminated  an 
edict  against  it,  but  Tobacco  was 
more  powerful  than  the  king.  Pope 
Urban  VIII.,  in  1624,  next  set 
to  work  to  check  the  use  of  To- 
bacco, against  which  he  launched 
a special  bull.  The  pope  did  not 
succeed  better  than  the  king.  Next 
in  the  list  of  Tobacco  stoppers  came 
the  Sultan  Amurath  IV.,  the  Shah 
of  Persia,  and  the  Grand-Duke  of 
Muscovy.  These  potentates  more 
especially  directed  their  efforts  to 
restrain  the  habit  of  snuff-taking; 
and,  disdaining  argument  which  had 
so  signally  failed  under  James,  dis- 
daining, also,  religious  enactments, 
which  had  not  been  more  successful  under  the  pope,  this  precious  trio  of 
Oriental  worthies  thought  that  the  shortest  way  to  check  the  habit  of 
snuffing  would  consist  in  cutting  off  people’s  noses.  This  remedy  they* 
carried,  we  are  told,  pretty  liberally  into  execution. 

§ 31.  lEGUMINOSJE,  OR.  THE  LEGUMINOUS  TRIBE. 

The  structural  characteristics  of  the  fruit  termed  by  botanists  a 
legume  we  shall  presently  enumerate  ; meanwhile,  rve  will  inform  the 
reader  that  a legume  is  merely  another  name  for  pod.,  the  sort  of  fruit 
borne  by  the  Pea,  Clover,  Laburnum,  and  many  others  which  will  easily 
suggest  themselves. 

Characteristics : Calyx  free  and  monosepalous  ; corolla  perigynous  or 
hypogynous,  regular  or  irregular ; stamens  double  the  number  of  petals, 
or  occasionally  indefinite  ; pistils  united  into  one  carpel ; fruit  a legume  ; 
seed  dicotyledonous  ; embryo  straight  or  curved,  exalbuminous ; leaves, 
alternate,  stipulated. 


163.  The  Tobacco  Flower. 
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This  is  an  exceedingly  large  and  exceedingly  valuable  order  of  vegeta- 
bles, all  of  which  present  good  external  marks  for  distinction,  and,  more- 
over, possess  a similarity  of  chemical  and  physiological  qualities. 

The  great  universal  characteristic  of  the  Leguminosae  is  that  from 
which  they  derive  their  name  Leguminosee  ; let  us,  therefore,  examine  the 
anatomy  of  a legume.  A legume.,  then,  is  nothing  more  than  a long  flat 
carpel,  for  the  most  part  containing  many  seeds,  and  splitting,  when 
arrived  at  maturity,  into  two  halves.  The  seeds,  it  will  be  remembered, 
all  grow  from  one  commissure  or  junction  line  in  the  inside  of  the  carpel. 

As  regards  relative  dimensions,  legumes  differ  considerably,  some  being 
longer  than  they  are  broad,  others  the  reverse.  This  circumstance,  how- 
ever, gives  rise  to  no  physiological  distinction  between  the  two. 

LeguminosEe  being  an  exceedingly  numerous  order,  and  comprehending 
plants  amongst  which  differences  of  structure  exist  insufficient  to  justify 
their  formation  into  different  orders,  is  divided  into  groups,  the  distinc- 
tions between  which  will  presently  come  under  consideration.  One  of 
these  groups,  perhaps  the  most  important,  is  the  Pea  tribe,  the  members 
of  which  are  sufficiently  familiar  to  all  of  us.  Independently  of  the 
existence  of  a pod,  in  these  plants  there  is  another  striking  peculiarity; 
the  flowers  are  shaped  very  much  like  butterflies.  Hence  arises  the 
denomination  papilonaceous  (from  papilio,  the  Latin  for  butterfly),  by 
which  the  Pea  sub-division  of  Leguminosae  is  known.  ^ 

Let  us  now  study  one  of  these  flowers  a little  in  detail.  The  calyx  is 
made  up  of  five  sepals,  all  of  which  unite  in  a tube.  The  corolla  is  made 
up  of  five  petals,  not  all,  however,  of  equal  size.  One  of  them  is  con- 
siderably larger  than  the  others,  and  rises  behind  them.  This  petal  has 
acquired  amongst  botanists  the  distinctive  name  of  vexUlum  or  standard. 
The  two  shorter  petals  which  stand  in  front  of  the  standard  are  termed 
alcB.,  or  icings.  They  are  protected  by  a portion  of  the  corolla,  formed 
like  a boat,  from  which  circumstance  it  derives  the  appellation  carina,  or 
keel. 

Next  observe  the  stamens,  and  you  will  find  that  they  are  collected  in 
groups,  or,  to  use  the  expression  of  Linnaeus,  they  are  “adelphous.”  All 
the  common  papilonaceous  flowers  are  adelphous  ; but  many  foreign 
species,  especially  certain  natives  of  New  South  Wales,  Pultanceus  Gom~ 
pholohimus,  Daviesias,  &c.,  are  not. 

Next  come  the  plants,  which,  although  bearing  legumes,  are  not  pro- 
vided with  papilonaceous  flowers.  This  division  comprehends  Cassias 
(fig.  164)  and  their  allies.  Lastly,  we  have  the  Mimosa  tribe,  the  great 
characteristic  of  which  is  the  possession  of  flowers  like  those  of  the  Cassia 
in  structure,  but  so  very  small  that  they  can  scarcely  be  recognised  by 
the  naked  eye. 

The  order  Leguminosae  is  that  beyond  all  others  which  furnishes  the 
greatest  number  and  variety  of  substances  useful  in  medicine,  domestic 
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economy,  and  the  industrial  arts.  Many  possess  a saccharine  principle 
which  pervades  their  roots,  the  stem  and  leaves  containing  but  little. 
Of  this  kind  is  the  Liquorice  (Ghjcyrrhiza  Glabra). 

Certain  species  possess  roots  furnished  with  tubers  containing  starch 
and  sugar.  Of  this  kind  is  the  Alhagi  of  the  Moors  {Alhagi  Maurorum)^ 
a native  of  Asia  and  tropical  Africa.  In  Persia  this  vegetable  exudes 
from  its  stem  a delicate  manna. 

The  fruits  and  seeds  of  many  Leguminosm,  such  as  the  Haricot  Bean, 


164.  The  Herbert  Cassia  (Cassia  Floribunda). 


gathered  before  maturity,  contain  mucilage  and  sugar,  and  thus  furnish 
us  with  a delicate  article  of  vegetable  food.  If  allowed  to  grow  quite 
ripe,  then  the  seed  becomes  highly  charged  with  starch,  and  is  used  as 
food  in  another  form.  The  Peas  and  Beans  of  our  gardens  may  be  con- 
sidered as  exclusively  belonging  to  temperate  climates.  Tropical  regions, 
nevertheless,  have  their  papilonaceous  substitutes.  Amongst  the  most 
remarkable  of  these  is  the  underground  Bean  of  Brazil  (Aracliis  Hypo~ 

38  ^ [Botakt  7.] 
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gcBci),  an  annual  plant,  the  fruit  of  which,  very  soon  after  impregnation, 
elongates  downwards,  penetrates  below  the  earth,  and  buries  itself  some 
two  or  three  inches  deep.  The  fruit  iiaving  thus  dug  its  own  grave,  ripens 
in  this  curious  position,  and  produces  oily  seeds  very  agreeable  to  eat. 
In  the  greater  number  of  species  the  ripe  pod-husk  is  tough  and  leathery. 
In  the  Carol)  Bean,  however,  it  is  soft  and  good  to  eat.  The  Caret 
Bean  (^Ceratonia  Siliqiia)  is  a very  common  tree  on  the  shores  of  the 
Mediterranean,  and  its  pulpy  saccharine  fruit  is  eagerly  eaten  by  animals. 


16-L  The  Nosegay  Vetch  (Lathyrus  Latifolius). 


It  is  from  the  seeds  of  this  plant  that  the  denomination  carat  weight  (four 
grains)  employed  by  jewellers  is  supposed  to  be  derived. 

Many  papilonacete  have  a mucilaginous  saccharine  stem,  slightly 
bitter  and  aromatic,  and  yielding  excellent  pasturage.  Foremost  in  this 
list  are  the  Trefoils,  Vetches  (fig.  165),  and  Lucernes.  The  Fenugreek 
diffuses  a somewhat  disagreeable  odour,  yet  its  seeds  are  held  in  great 
estimation  by  Turkish  ladies,  with  whom  extreme  fatness  is  considered 
the  greatest  point  of  personal  beauty,  feminine  thinness  being  a quality 
held  in  aversion  by  the  Turks.  The  delicious  Tonquin  Bean  {Cottmarotma 
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Odorata)  owes  its  distinctive  characteristic  to  the  presence  of  a sort  of 
concrete  fat,  named  by  the  chemists  Coumadine. 

Many  Leguminosae  of  the  old  world  contain  an  astringent  juice,  which, 
being  caused  to  flow  from  incisions  and  dried,  becomes  hardened  into 
substances  employed  in  medicine  and  the  arts.  Of  this  description  is  the 
substance  resin. 

Several  American  species  are  used  for  dyeing  ; for  example,  the  so-called 


166,  The  Logwood  Tree  (Hfcmatoxylon  Campechianum), 


Brazil  or  Pemambuco  wood  is  the  produce  of  a leguminous  plant,  the 
Ccesalpinia  Echinata.  Sappan  wood  (G.  Sappan)  is  another,,  as  in  like 
manner  is  Logwood  {HcBmatoxAflon  Campecliiammt^f^g>  166)  and  Red  San- 
dal wood  {Pterocarpus  Santcdinus).  But  assuredly  the  most  important  of 
all  the  leguminous  dye  materials  is  Indigo  (fig.  167),  the  produce  of  the 
Indigofer  a Tinctoria,  a native  of  tropical  Asia,  but  now  cultivated  in 
many  other  tropical  regions.  Blue  Indigo,  however,  does  not  exist  ready 
formed  in  the  Indigo  plant,  but  is  procured  from  it  by  submitting  the 
plants  to  a sort  of  fermentation.  The  chemical  nature  of  Indigo  is  very' 
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peculiar,  differing  from  all  other  dye  stuffs,  and  does  not  admit  of  being 
explained  in  few  words. 

The  so-called  Aloe  wood  is  a resinous  aromatic  wood  furnished  by  a 
leguminous  tree  which  grows  in  certain  mountainous  regions  of  Cochin 
China.  Its  botanical  name  is  Aloexylon  Agalloche. 

Copal  resin,  a valuable  constituent  of  many  varnishes,  is  the  produce 
of  a leguminous  vegetable,  of  which  the  name  and  even  the  true  locality 
were  long  unknown.  The  tree  yielding  it  is  now  demonstrated  to  be  the 
Hymencea  Ven'ucosa,  a native  of  Madagascar,  and  called  by  the  natives 


167.  The  Recumbent  Indigo-plant. 


Tanrouk-rouhl.  Copaiba,  Balm  of  Peru,  Balsam  of  Tolu,  and  Gum  Traga- 
canth,  are  also  the  produce  of  various  species  of  Leguminosse.  This  is  a 
long  list  of  physic  stuff,  but  we  might  fill  whole  pages  in  this  way,  so  fertile 
in  medicinal  products  are  the  Leguminosae.  Suffice  it  to  say,  that  Tama- 
rinds, Cassia,'  Senna,  Gum  Arabic,  and  Catechu  (one  sort),  are  all  the 
produce  of  vegetables  belonging  to  this  natural  order.  None  of  these 
medicinal  and  highly  odorous  species  are  natives  of  our  temperate  clime, 
or  admit  of  being  growri  there  except  in  hot-houses  ; but  we  have,  at 
least,  the  delicate-blossomed,  odour- diffusing  Sweet  Pea. 
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§ 32.  BORAGINACE^.,  OR  THE  BORAGE  TRIBE. 

Although  many  natural  orders  of  plants  must  be  altogether  omitted  in 
this  Avork,  yet  Ave  Avill  at  least  find  space  for  the  natural  order  containing 
our  general  pet,  the  Forget-me-not. 

Characteristics  : Calyx  free  ; corolla  hypogynous,  monosepalous,  or  regu- 
lar sub-labiate  ; stamens  five,  inserted  on  the  tube  of  the  corolla  alternate 
Avith  the  divisions ; carpels  four,  rarely  arranged  in  pairs ; seeds  invers'- 
dicotyledonous,  little  or  no  albumen  ; radicle,  superior. 


168.  The  Bugloss,  or  Ox-tongue  (Anchusa  Officinalis). 


There  is  a certain  tribe  of  plants  Avhich  Linnaeus  termed  Asperifolice, 
on  account  of  the  hair-like  projections  with  which  their  leaves  and  stems 
are  studded.  Prominent  amongst  these  vegetables  is  Borage,  hence  the 
modern  term  Borayinacece,  now  applied  to  the  order. 

Remark  the  peculiar  fashion  in  Avhich  the  flowers  of  a Forget-me-not 
grow.  The  stem  Avhich  bears  them  is  coiled  up  like  the  main-spring  of 
a v/atch,  and  as  the  floAvers  grow  the  coils  unfold.  This  kind  of  in- 
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:florescence  is  denominated  by  the  botanist  gyrate,  and  is  as  distinctive  of 
the  Borage  tribe  and  certain  allies  as  the  minute  characteristics  enume- 
rated in  our  preliminary  list. 

Let  us  now  pay  attention  to  the  flower.  The  calyx  consists  of  five 
sepals,  which  remain  joined  to  each  other  to  the  extent  of  half  the  flower, 
thus  constituting  the  tube.  The  border  of  the  corolla  is  also  divided 
into  five  lobes.  Lastly,  we  observe  five  stamens  and  an  ovary,  from 
which  springs  one  style,  terminated  by  a double  stigma.  In  corre- 
spondence with  four  lobes  of  the  ovary,  we  observe  four  nut-like  things 
Avhich  used  to  be  mistaken  for  seeds ; they  are  really  fruits.  This  pecu- 
liarity of  fruit  and  of  inflorescence  {gyrate')  are  the  grand  distinctive 
characteristics  of  the  Borage  natural  order,  the  members  of  which  are  all 
harmless,  and  many  of  them  the  sources  of  valuable  dyeing  materials. 
We  insert  a drawing  (fig.  168)  of  a plant  belonging  to  this  order. 


§ 33.  LABIATiB,  OR  THE  EIP-ELOWER  TRIBE. 

Every  person  who  has  attentively  examined  the  flower  of  a Mint,  Sage, 
or  Lavender  plant,  cannot  fail  to  have  remarked  the  general  similarity 
which  its  mouth  bears  to  the  open  jaws  of  an  animal ; hence  the  term 
lahiate,  or  lipyecl  (a  more  expressive  one  might  be  found),  which  has 
been  applied  to  them. 

Characters  : Calyx  free  ; corolla  hypogynous,  monopetalous,  irregular ; 
stamens  inserted  on  the  tube  of  the  corolla,  four  or  two ; fruit  composed 
of  *four  achsenia  ; seeds  dicotyledonous,  exalbuminous ; radicle  inferior ; 
leaves  opposed  or  verticillate. 

Such  are  the  nice  scientific  points  which  characterise  the  Labiate,  but 
we  shall  be  able  to  recognise  them  by  superficial  characteristics. 

Reversing  the  usual  order  of  our  investigation,  let  us  first  pay  atten- 
tion to  the  ovary.  When  ripe,  it  displays  the  four  nut-like  fruits,  termed 
by  botanists  achamia,  as  we  found  in  the  Borage  tribe  ; and  when  it  is 
considered  that  this  kind  of  fructification  does  not  exist  in  any  natural 
order,  save  Boraginacese  and  Labiatse,  the  value  of  this  characteristic 
will  be  evident.  Further  than  this,  there  is  no  similarity  between  the 
two  natural  orders.  The  Borage  tribe  is  insipid,  the  Labiate  tribe 
powerfully  odorous.  The  Borage  tribe  has  gyrate  infloration  ; the 
Labiate  tribe  has  not.  The  Borage  tribe  has  round  hairy  stems ; the 
Labiate  tribe,  stems  which  are  square  and  angular.  Flowers  of  the 
Borage  tribe  have  a regular,  those  of  the  Labiate  tribe  an  irregular, 
corolla.  Flowers  of  the  Borage  tribe  have  five  stamens  ; whereas  those 
of  the  Labiate  tribe  have  four — two  long  and  two  short  (fig.  169). 

The  principal  habitat  of  this  natural  order  is  the  ancient  world,  more 
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especially  the  zone  bounded  by  the  fortieth  and  fiftieth  parallels  of 
northern  latitude.  Their  number  diminishes  towards  the  tropics  ^ and. 
either  poles.  Beyond  the  tropic  of  Capricorn  they  are  seldom  found, 
and  are  altogether  banished  from  the  polar  regions. 

Most  of  the  Labiatae  contain  a volatile  oil,  a bitter  gum-resinous 
principle,  and  gallic  acid.  The  purely  aromatic  species  are  employed  as 
flavouring  matters  in  domestic  economy,  and  as  perfumes,  in  addition  to 
their  medicinal  uses. 


169.  Hyssop  CHyssopus  Officinalis). 


§ 34.  SCROPHULARIACEJE,  OR  THE  FOXGLOVE  TRIBE. 

Characteristics : Calyx  free ; corolla  hypogynous,  monopetalous,  gene- 
rally irregular,  bilabiate  ; stamens  inserted  on  the  tube  of  the  corolla, 
generally  less  numerous  than  the  divisions  of  the  latter;  ovary,  bi- 
partite, bilocular.  Fruit  capsular,  rarely  fleshy  ; seeds  dicotyledonous, 
albuminous. 

Taking  a Foxglove  as  our  specimen,  the  student  cannot  fail  to  be 
struck  with  a general  resemblance  subsisting  between  a flower  of  a 
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Labiate  plant  ana  a flower  of  the  Foxglove.  In  the  latter,  however,  the 
irregularity  of  corolla  (fig.  98)  is  still  more  marked.  The  ovary,  more- 
over, is  different ; we  no  longer  see  four  lobes,  but  two,  each  of  which 
is  a cell,  which,  if  cut  open,  displays  a great  number  of  seeds. 

The  Foxglove  tribe  is  not  completely  banished  from  any  region, 
although  they  more  especially  belong  to  warmer  parts  of  temperate  climes. 
Between  the  tropics  and  in  the  polar  regions  they  are  comparatively  rare. 
The  Scrophularia,  from  which  the  name  of  the  order  is  derived,  was  so 


170.  The  Foxglove  (Digitalis  Pur]jiu-ca) 


called  on  account  of  its  supposed  efficacy  in  the  cure  of  scrofulous 
diseases.  Unfortunately,  the  opinion  is  not  borne  out  by  experience. 
The  Foxglove  {Digitalis  Purfurea^  fig.  170)  is  an  exceedingly  valuable 
medicinal  plant,  owing  its  efficacy  to  the  presence  of  a chemical  substance 
termed  cligitaline.  Its  great  use  is  to  diminish  the  action  of  the  heart,  and 
consequently  to  lessen  the  violence  of  the  blood’s  circulation.  Digitalis, 
however,  and  all  its  preparations,  are  so  powerful  in  their  action,  that 
they  should  never  be  administered  except  under  the  sanction  of  a medical 
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man.  The  Foxwort,  Veronica,  Snapdragon,  Monkey-floTver,  and  Verbas- 
cum,  all  belong  to  the  natural  order  we  are  now  considering ; but  per- 
haps the  most  beautiful  species  in  this  family  is  that  the  representation 
of  which  is  now  subjoined  (fig.  171),  the  Paulonia  Iinperialis,  so 
named  after  a Russian  princess.  It  is  a native  of  Japan,  remarkable  for 
the  beauty  of  its  heart-shaped  leaves,  and  its  long,  blue,  odorous  flowers, 
disposed  in  panicles. 


Characteristics : Inflorescence  in  a capitulum,  receptacle,  or  torus,  com- 
mon, surrounded  by  an  involucre  ; calyx  tubular,  adherent  to  the  ovary ; 
corolla  epigynous,  monopetalous ; stamens  flve,  rarely  four ; anthers 
united  to  the  tube  by  their  edges ; ovary  inferior,  unilocular,  uniovular ; 
ovule  erect  ; fruit  an  achaenium ; plant  dicotyledonous,  exalbuminous ; 
radicle  inferior. 

Compositae,  of  which  at  the  present  time  not  less  than  nine  thousand 
species  are  known,  constitute  the  tenth  part  of  the  vegetable  kingdom, 
and,  therefore,  perhaps  ought  to  constitute  a class  rather  than  a natural 
order  ; nevertheless  the  type  which  they  present  is  so  characteristic,  that, 


171.  The  Imperial  Paulonia  (Paulonia  Imperialis), 


§ 35.  COMPOSITJE. 


104 


FIRST  OUTLINES  OF  BOTANY. 


in  spite  of  their  great  numerical  superiority  over  other  natural  groups, 
botanists  have  continued  to  regard  them  as  an  order. 

For  the  most  part  the  Composite  are  herbs,  generally  perennials  ; cer- 
tain species  are  ligneous  ; indeed,  a few  are  arborescent,  constituting  trees 
of  large  size.  The  leaves  are  generally  alternate,  various  as  to  their 
form,  but  always  without  stipules.  The  capitula  ahvays  jDresent  the 
general  appearance  of  a corymb  or  a cyme ; the  aggregate  inflorescence  is 
therefore  definite ; but  each  compound  flower  entering  into  the  cyme  or 
corymb  is  indefinite,  as  is  suificiently  made  known  by  the  order  of  floral 
development — the  external  florets  always  being  the  first  to  expand.  Per- 
haps the  best  manner  of  studying  the  compound  inflorescence  is  to  regard 
each  capitulum  as  a spike  flattened  down  upon  itself  in  such  a manner 
that  what  it  loses  in  length  is  gained  in  thickness.  Upon  this  normal 
spike  each  floret  grows  from  the  axilla  of  a bract ; therefore,  we  ought 
to  find  upon  this  compound  spike  bracts  in  equal  number  to  the  flowers, 
;and  situated  externally  to  them.  But  the  normal  state  is  still  further 
disturbed  by  the  perishing,  or  “ abortion,''  to  use  a phrase  common  in 
ibotanical  descriptions,  of  some  of  the  florets,  in  consequence  of  pressure 
made  upon  them  by  their  fellows.  Hence  it  follows  that  only  the  bracts 
appertaining  to  the  outside  florets  ever  arrive  at  maturity,  and  form  the 
general  involucrum.  The  internal  bracts  are  merely  represented  by 
minute  scales,  silk-like  filaments,  or  hairs. 

When  we  analyse  in  this  manner  the  nature  of  a capitulum,  the  ex- 
ifianation  is  seen  of  the  different  aspect  assumed  by  the  torus,  or  flower- 
disc,  in  various  genera  of  compound  flowers.  In  the  Chamomile  it  is 
covered  with  hair,  in  the  blue  Corn-flower  it  is  silky,  in  the  Onopordon  it 
is  alveolar,  that  is  to  say,  studded  with  socket-like  indentations,  similar 
to  those  in  which  are  imbedded  the  teeth  of  animals.  Finally,  in  certain 
Compositse,  of  which  the  Dandelion  may  be  taken  as  an  example,  it  is 
absolutely  naked. 

In  the  greater  number  of  cases,  each  floret  of  a compound  flower  bears 
stamens  and  pistils,  as  in  the  Corn  Centaury  (fig.  92),  the  full  representa- 
tion of  which  is  given  in  fig.  172-  but  in  others  the  florets  of  the 
circumference  alone  are  pistilliferous,  as  is  seen  in  the  Chrysanthemum 
(fig.  100)  ; or  even  sterile,  or  devoid  of  both  pistils  and  stamens.  Again, 
certain  remaining  members  of  the  ComjDosite  order  have  stamiferous 
flowers  in  the  centre  and  pistilliferous  flowers  on  the  circumference  : of 
this  kind  is  the  Marigold.  Finally,  there  are  yet  others,  the  flowers  of 
which  are  entirely  stamiferous,  or  entirely  pistilliferous  ; and  these 
flowers  may  be  on  one  or  two  separate  plants. 

The  calyx,  the  tube  of  which  is  adherent  to  the  ovary  and  altogether 
confounded  with  it,  terminates  in  a limb  or  free  portion,  which  is  subject 
to  numerous  modifications  of  form ; thus  furnishing  excellent  characters 
for  the  distinction  of  genera.  It  is  completely  effaced  in  the  Chrysan* 
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themum  (fig.  100)  ; it  forms  a crown  in  tlie  wild  Chamomile  and  Tansy ; 
and  is  -developed  in  tooth-like  protuberances,  or  lamilar  scales,  in  the 
Sunflower,  Tagete,  Bidens,Helianthus  (fig.  81),  and  Chicory.  Frequently 
it  degenerates  into  hairy  or  silk-like  filaments,  forming  a plume. 

The  stamens  are  inserted  upon  the  tube  of  the  corolla,  and  are  alter- 
nate with  its  divisions;  the  pistil  is  composed  of  a single  carpel;  the 
ovary  o-ne-celled,  uniovular.  Certain  fanciful  botanists,  having  regard  lo 


172.  The  Corn  Centuary  (Centaurca  Cyanus), 


the  aggregation  of  many  individual  florets  in  a compound  floAver,  have 
imagined  this  great  natural  order  as  representing  the  citizen  tribe  of 
vegetables — as  being  more  elevated  in  civilisation,  so  to  speak,  and  as 
deserving  to  take  precedence  of  all  other  natural  families.  To  decide 
on  the  matter  of  precedence  is  in  no  case  an  easy  task ; but  it  is  certain 
the  Compositae  contain  a great  number  of  highly  valuable  plants ; it  is 
certain,  too,  that  extraordinary  means  are  taken  by  nature  for  their 
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generation  and  preservation.  How  beautiful  the  provision  made  for  th© 
dispersion  cf  their  dry  fruits  commonly  termed  seeds  ! These  fruits, 
which  the  reader  will  now  remember  are  termed  by  botanists  achcdnia, 
remain  upon  the  torus,  or  receptacle  enclosed  by  the  withered  bracts, 
until  ripe  ; they  are  then  dispersed.  Various  methods  are  adopted  to 
bring  about  this  dispersion,  and  they  are  all  beautiful.  In  some  species, 
as  the  Chevreulia  Rampant,  the  torus,  after  the  withering  of  the  floral 
envelopes,  shoots  up  in  the  form  of  a spire,  thus  presenting  every  facility 
for  the  achacniums  to  escape.  In  other  species,  as  the  Carpesie  and 
Tussilago  Pas-d’ane,  the  torus  becomes,  during  the  ripening  of  the  fruit, 
inverted  in  such  manner  that  the  fruits  are  emptied,  as  it  Avere,  out  of 
their  sockets.  In  the  Chamomile  the  same  result  is  accomplished  by  the 
assumption  by  the  torus,  as  the  fruits  ripen,  of  a globular  instead  of  a 
plane  condition.  In  the  Onopordium,  the  alveolar  processes  become  so 
contracted  during  the  ripening  of  the  fruits,  that  the  latter  are  extruded ; 
but  amongst  all  provisions  made  by  nature  for  the  distribution  of  the 
fruit  of  Compositse,  perhaps  the  most  beautiful  consists  in  the  plume,  or 
aigrette,  Avith  Avhich  some  are  furnished.  This  plume  is  nothing  else 
than  the  dried  limb  or  free  portion  of  the  calyx.  In  the  genera  Avhich 
have  this  appendage,  it  is  Avorthy  of  remark,  that  the  involucrum  is  sup- 
plied Avith  long,  serrated,  imbricated  bracts,  Avhich  surround  the  achse- 
nia,  protect  them,  and  favour  their  ripening.  In  certain  species,  the 
involucrum  opens  of  itself  as  soon  as  the  fruits  arrive  at  maturity,  thus 
allowing  the  latter  to  escape  and  float  on  their  Avinged  appendages ; in 
others  there  is  another  provision.  The  involucrum,  instead  of  opening 
spontaneously,  has  a tendency  to  remain  closed.  Whilst  the  Aving-like 
appendages  of  the  acheenia  are  yet  unripe  and  devoid  of  elasticity,  there 
is  nothing  to  prevent  the  closing  tendency  of  the  inA'olucrum  from  taking 
effect ; but  no  sooner  do  the  fruits  ripen  than  their  plumes  or  Avings, 
tending  to  expand  the  outermost  ones  to  a horizontal  position,  force  open 
the  involucrum  by  their  spring-like  elasticity,  and  the  fruits  are  noAv  free 
to  m.oA'e  in  obedience  to  the  first  passing  breeze.  In  this  Avay  the  achaenia 
are  transported  often  to  the  distance  of  several  miles.  Not  content  even 
AVith  this  beautiful  provision  in  all  its  simplicity,  the  plumes  of  certain 
Compositse,  mindful,  as  it  Avould  seem,  of  their  citizen-like  traditions, 
aggregate  together  into  a compound  plumule.  In  this  manner  occa- 
sionally a mimic  cloud  of  Dandelion  fruits  may  be  seen  pursuing  their 
deA’ious  course  to  some  unknoAvm  spot. 

We  must  not  omit  to  mention,  Avhile  discussing  the  A'arious  means  taken 
advantage  of  by  nature  to  promote  the  dissemination  of  Compositse,  a 
very  grotesque  arrangement  possessed  by  certain  species,  in  Aurtue  of 
Avhich  animals  are  made  the  unconscious  bea^rs  of  the  precious  A'egetable 
charge.  The  Proteus-like  bract,  Avhich  Ave  haA^e  already  seen  competent 
to  assume  so  many  shapes,  becomes  in  certain  species  of  this  natural 
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order  hooked,  covering  each  torus  with  hundreds  of  claw-like  arms. 
Who  has  not  seen  this  curious  provision  on  the  Burdock,  though,  ]3erhaps, 
the  utility  of  this  curious  appendage  has  not  suggested  itself.  The  use 
of  this  hook,  no  doubt,  is  for  the  purpose  of  causing  the  torus  to  lay  hold 
of  the  skins  of  animals  or  other  passing  objects. 

The  Composite  being  a natural  order  which  includes  so  large  a 
number  of  species,  some  kind  of  subordinate  classification  becomes 
necessary.  Botanists  are  by  no  means  agreed  as  to  the  best  method  of 
accomplishing  this.  Perhaps  the  system  of  De  Candolle  and  Endlicher 
is  most  generally  convenient : according  to  which  the  order  Compositae  is 
divided  into  three  series  ; first,  Liguliflorce  ; second,  Labiatiflorae  ; third, 
Tubuliflorae.  These  sub-families  are  divided  into  eight  tribes,  which  are 
again  divided  and  sub-divided  until  each  final  species  is  arrived  at. 

There  are  a few  natural  orders,  which,  regarded  in  the  tout  ensemble  of 
their  general  characteristics,  approach  the  Compositae.  The  little  family 
of  CaljTeraceae  presents  a great  analogy  with  them,  both  as  regards  the 
inflorescence  and  the  structure  of  individual  flowers.  It  differs  from  Com- 
positae, however,  in  the  circumstances  that  the  seed,  instead  of  being  erect 
at  the  base  of  the  ovary,  is  suspended  from  the  summit  of  the  latter ; that 
the  embryo  is  inclosed  in  a fleshy  albumen  ; that  the  radicle  is  superior ; 
that  the  style,  always  undivided,  is  terminated  by  a capitular  stigma. 
Next  come  the  Dipsaceae,  of  which  the  greater  portion  resemble  the 
Compositae,  by  their  inflorescence  being  that  of  a capitular  involucrum ; 
but  which  diflier  from  the  family  in  the  circumstance  of  imbricated  aestiva- 
tion and  free  anthers,  by  the  presence  of  an  involucrum  surrounding  each 
flower,  by  the  adhesion  of  the  ovary  to  the  calyx  at  its  upper  portion 
only ; lastly,  by  the  pendant  and  albuminous  seed. 

The  great  famil)’-,  Compositae,  is  dispersed  all  over  the  globe  ; 
nevertheless,  the  number  both  of  species  and  of  individuals  rapidly 
diminishes  towards  ' either  pole,  and  slightly  towards  the  equator. 
They  chiefly  inhabit  temperate  and  hot  regions,  more  especially 
tropical  islands,  and  littoral  portions  of  tropical  continents.  Ame- 
rica is  richest  in  the  greatest  number  of  species.  Herbs  belonging 
to  this  order  grow  in  climates  which  are  temperate  and  cold  ; shrubs 
in  regions  still  hotter;  and  trees  in  the  hottest  of  all.  Moreover, 
the  latter  are  exclusively  confined  to  intertropical  and  antarctic  islands. 
Tubuliflorae  are  numerous  between  the  tropics,  Liguliflorae  in  the  northern 
temperate  region.  Labiatiflorae  are  rare  out  of  America,  where  they 
abound  between  the  equator  and  the  tropic  of  Capricorn.  Whatever 
may  be  the  locality  of  any  one  species  belonging  to  this  order,  it  is  rare 
that  such  family  can  be  naturalised  elsewhere.  In  this  respect  the  Com- 
positae are  peculiarly  unbending  ; neither  care  nor  culture  will  generally 
suffice  to  effect  a permanent  reconciliation  between  the  transported  plants 
and  their  new  homes. 
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The  immense  family  of  Compositoo  furnishes  mankind  with  numerous 
useful  products,  some  of  which  shall  now  be  rapidly  enumerated.  The 
radiated  Tubuliflorae,  regarded  in  the  aggregate,  may  be  said  to  contain 
in  the  flower  a bitter  principle  combined  with  a resin  or  volatile  oil ; asso- 
ciated with  these  there  is  frequently  discoverable  in  the  root  a material  some- 
thing resembling  starch,  and  designated  chemically  by  the  specific  name 
inuline^  because  it  is  chiefly  found  in  the  Elecampane  i^Inula).  According 
to  the  mutual  proportions  in  which  one  or  another  of  these  bodies  may 
predominate,  the  various  species  become  endowed  with  different  medicinal 
properties.  Some  are  tonics,  others  excitants  or  stimulants,  others  are 
astringents.  The  great  genus  Artemisiee,  represented  throughout  all  the 
world  by  different  species,  furnishes  us  with  various  bitter  aromatics,  the 
properties  of  many  of  which  have  been  celebrated  from  periods  of  very 
high  antiquity.  Two  species,  Artemisia  Ahsintliium^  and  A.  iPojitica, 
arc  indigenous.  Southernwood,  or  A.  Ahrotanum^  originally  from  the 
East,  is  now  cultivated  in  our  gardens,  and  of  world-wide  reputation  for 
its  penetrating  odour.  All  these  species  owe  their  properties  to  the 
presence  of  a bitter  principle,  a peculiar  acid,  and  a volatile  oil. 

Perhaps  the  most  valuable  product  of  the  Composite  family  is  a vola- 
tile oil,  acrid  in  some  species,  only  bitter  in  others.  Pre-eminent  in  the 
list  stands  Chamomile,  useful  in  so  many  diseases.  Arnica  Montanum, 
a plant  which  grows  in  Germany,  Switzerland,  and  France,  also  owes 
its  medicinal  qualities  to  the  presence  of  a volatile  oil. 

The  genus  Heiianthus  deserves  special  notice  for  the  products  which 
it  yields.  H.  Tuberosus  is  a perennial  plant,  indigenous  to  Brazil, 
though  now  cultivated  in  various  European  countries.  Its  subterraneous 
stem  produces  enormous  tubercles,  charged  with  inuline,  and  therefore 
very  nutritive.  Their  odour  is  nauseous,  but  their  taste  agreeable  ; con- 
sequently, after  being  well  seasoned,  they  may  be  eaten  by  man.  They 
resist  the  attack  of  frost,  in  Avhich  respect  they  are  different  to  most 
tubers,  and  consequently  furnish  good  winter  fodder  for  cattle.  The 
Heiianthus  Annuus  is  familiar  to  most  of  us  as  a showy  floral  ornament. 

The  Sunflower,  however,  has  other  merit  than  this.  Its  seeds  afford, 
by  expression,  large  quantities  of  a fixed  oil  admirably  adapted  for  the 
purposes  of  illumination  and  the  soap  manufacture.  We  shall  now  con- 
clude this  notice  of  radiated  Tubulifloree  by  mentioning  the  Synchoden- 
dron,  a tree  fifty  feet  in  height,  and  the  largest  of  the  Compositce.  It  is 
a native  of  Madagascar,  in  the  deep  valleys  of  which  island  it  grows ; 
and  although  it  does  not  furnish  a product  useful  to  man,  it  aids  him  in 
another  way.  When  the  Synchodendron  flowers,  the  natives  know  the 
best  season  has  arrived  for  sowing  their  rice. 

The  genus  Cynara  (Artichoke)  comprehends  many  species,  of  which 
one,  the  common  Artichoke  (C',  Solymus)^  is  familiar  to  most  of  us. 
The  part  which  we  eat  in  this  vegetable  is  the  bracteal  involucre,  or 
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rather  the  flesiiy  base  of  each  bract,  and  the  common  receptacle.  The 
Italians  are  more  expert  in  turning  the  Artichoke  to  account.  They  tie 
all  the  petioles  together  into  one  mass,  curve  the  plant  at  right  angles, 
and  surround  it  with  earth.  In  this  manner,  not  only  the  capitulum,  but 
the  whole  upper  portion  of  the  plant  becomes  etiolated,  or  bleached,  and 
forms  a sort  of  Cabbage  head.  The  latter  is  eaten  by  the  Italians  raw  as 
a salad. 

Several  individuals  of  the  Cartliamus  tribe  of  Compositse  are  conspi- 
cuous on  account  of  the  colouring  matters  ■which  they  yield.  Of  these,, 
the  Carthamus  T'mctorius,  or  Safflower  plant,  is  the  most  valuable.  It  is 
an  annual,  indigenous  to  India,  but  now  cultivated  in  various  other  parts 
of  Asia,  America,  and  Europe.  Its  florets  contain  two  colouring  princi- 
ples, one  of  which  is  much  more  soluble  in  water  than  the  other.  It  is 
this  latter,  however,  which  the  dyer  seeks.  Although  rather  insoluble  in 
water,  it  is  easily  extracted  by  alkaline  leys,  from  which  it  admits  of 
ready  precipitation  by  the  addition  of  an  acid.  The  colouring  principle 
thus  obtained  is  denominated  Oarthamine.  The  carthamine  of  Egypt 
and  of  Persia  are  most  esteemed ; that  of  Spain  follows  next  in  order ; 
that  of  France,  Mexico,  and  Germany  is  of  less  value.  Unfortunately, 
the  tint  communicated  by  Safflower,  although  beautiful,  is  very  fleeting. 
Carthamus  florets  are  frequently  mingled  with  those  of  true  Saffron  as  an 
adulteration. 

The  Marigolds  are  regarded  by  the  generality  of  botanists  as  a sub- 
tribe of  the  Carduacecd.  The  common  Marigold  {Qalendula  OJicinalis) 
is  cultivated  in  gardens  ; it  contains  a bitter  mucilaginous  substance,. 
A’arious  salts,  and  a small  quantity  of  volatile  oil.  It  was  formerly  cele- 
brated in  medical  practice,  but  is  now  scarcely  employed  by  the  general 
practitioner  (fig.  173). 

The  Liguliflorae,  or  Chicoracese,  contain  a milky  juice  in  their  circu- 
lating vessels,  also  bitter,  saline,  resinous,  and  narcotic  principles.  Their 
properties  vary  according  to  the  predominance  attained  by  one  over  the 
other  of  these  substances.  The  herb  part  of  several  of  the  Chicoracese,  if 
cooked  whilst  young,  before  the  milky  fluid  has  become  completely  formed, 
is  an  agreeable  article  of  food ; but  the  Chicoraceae  are  more  celebrated 
in  medicine  than  in  dietetics.  One  of  the  most  useful  as  v/ell  as  the 
most  common  of  Chicoracese  is  the  Dandelion  {Taraxacum  dens  Leonis^ 
(fig.  174),  a small  perennial,  having  a wide  distribution.  Not  only  is  it 
found  abundantly  in  the  British  isles,  but  throughout  Europe,  Asia,  and 
northern  Africa.  The  Chicory  {Cichorium  Iiityhus)^  remarkable  amongst 
indigenous  Composite  for  its  blue  flowers,  is  scarcely  less  common  than 
the  Dandelion,  and,  perhaps,  equally  valuable  as  regards  the  results  it 
yields.  The  root  of  v/ild  Chicory  is  employed  in  medicine  ; that  of  gar- 
den Chicory,  when  dried  and  roasted,  is  the  object  of  a considerable 
commerce,  being  employed  as  a substitute  for,  or  an  adulteration  of. 
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Coffee.  We  should  remark,  however,  that  throughout  Germany  and 
France  the  Coffee-drinking  public  has  become  so  accustomed  to  the 
flavour  of  Coffee  mixed  with  a certain  amount  of  Chicory,  that  simple 
Coffee  is  never  by  preference  employed.  Endive  ((7.  Intyhus)^  so  much 
employed  as  a salad,  is  also  one  of  the  Chicoracese,  etiolated,  or  bleached, 
by  protecting  it  during  growth  from  the  direct  action  of  air  and  light. 
Two  varieties  of  Endive  are  known  to  gardeners ; one  with  large  oblong 
leaves,  very  slightly  charged  with  the  bitter  principle ; the  other  more 
decidedly  bitter,  and  having  leaves  which  are  very  much  sub-divided  and 
crisped. 


The  genus  Lactuca,  or  Lettuce,  is  a very  important  one  belonging  to 
the  sub-tribe  Chicoracese.  All  the  members  of  this  genus  are  charac- 
terised by  possessing  a bitter  acrid  juice,  and  being  strongly  odorous. 
All  the  Lettuces  contain  wax,  caoutchouc,  or  india-rubber,  albumen,  a 
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resin,  a bitter  cry  stallizable  matter,  and  a peculiar  volatile  principle. 
Most  of  the  Lettuce  genus  are  medicinal,  the  predominant  medical  quality 
of  each  being  determined  by  the  preponderance  of  one  principle.  Even 
common  garden  Jjettuce,  in  the  condition  in  which  we  eat  it  as  a salad,  is 
known  popularly  to  be  endowed  with  soporific  properties  ; but  the  nar- 
cotic energy  is  most  strongly  developed  in  the  Lactuca  Virosa,  an  annual 
or  biennial  plant  growing  in  central  Europe. 

Passing  on  now  to  the  radiate  sub-tribe  of  the  natural  order  Com- 
positae,  let  us  first  direct  our  attention  to  the  cosmopolite  but  modest 
Daisy  [Beilis  Perennis)^  which  spreads  on  the  verdure  its  yellow  disc 
surrounded  with  blue  rays,  springing  up  at  the  earliest  dawn  of  spring, 
and  gladdening  our  sight  until  the  winter  blasts  return.  The  pretty 
Daisy  is  associated  with  our  earliest  recollections  of  fields  and  flowers ; 
it  has  inspired  the  pastoral  bards  of  many  lands,  and  formed  the  subject 
of  many  beautiful  verses.  Every  one  knows  how  ornamental  are  Daisies 
to  the  green  turf  of  meadows  ; but  only  the  intelligent  farmer  knows  how 
dear  is  the  price  paid  for  the  ornament.  The  Daisy,  unostentatious  as  it 
is  above  ground,  encroaches  sadly,  with  its  rhizomes  and  spreading  roots, 
on  the  Grass  tribe,  which  is  the  special  object  of  culture  ; — hence  the 
grazier  should  extirpate  our  little  Daisy  friends  by  all  means  in  his 
power  ; to  him  they  are  rather  foes  than  friends.  The  Chrysanthemums 
are  all  beautiful  species,  many  of  which  are  cultivated  in  England.  The 
Indian  Crysanthemum,  as  it  is  called,  is  a native  of  China,  where  it  is  a 
great  favourite.  It  flowers  very  late  in  the  year,  thus  furnishing  us  with 
a floral  Christmas  ornament.  Its  compound  flowers  grow  to  the  size  of 
three  or  four  inches  in  diameter. 

The  Asters  are  sturdy  perennials,  which  contribute  by  their  large  and 
highly-tinted  compound  flowers  much  to  the  embellishment  of  a flower- 
garden.  Most  of  the  exotic  Asters  have  been  introduced  from  America  ; 
nevertheless,  that  of  greatest  beauty,  the  China  Aster  [Callistephus 
Sinensis)^  originally  came  from  China.  The  extensive  genus,  Gnapha- 
liwm,  which  is  divided  into  many  secondary  genera,  comprehends  many 
ornamental  plants,  known  under  the  general  designation  of  Everlastings. 
The  greater  number  of  these  species  are  indigenous  to  Africa  and  America. 
But  of  all  the  radiate  sub-genus  of  Compositae  esteemed  for  the  beauty 
of  their  flowers,  the  most  popular,  the  most  cherished,  the  most  beautiful, 
is  the  Dahlia,  with  the  description  of  which  we  shall  terminate  this  notice 
of  the  family  Compositae. 

The  genus  Dahlia,  or  Georgina,  is  cnaracterised  by  having  an  involu- 
crum,  of  which  the  exterior  bracts,  about  five  in  number,  are  reflected, 
and  the  internal  ones,  from  twelve  to  twenty  in  number,  arranged  in 
double  series,  are  membranous  at  their  summit,  thick  and  fleshy  at  their 
base.  The  achaenia,  or  fruit,  are  surmounted  by  two  short  points.  The 
stem  is  herbaceous ; leaves  opposed  and  pennatifid.  The  species  most 
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cultivated  in  our  gardens,  which  it  embellishes  during  the  autumn,  is  the 
D.  Variabilis  or  G.  Coccinea.  It  is  a native  of  Mexico,  whence  it  was 
transported  to  Spain  about  1790,  and  a specimen  was  sent  from  Madrid 
to  France  in  the  year  1802.  At  first  the  French  gardeners  cultivated  it 
as  a greenhouse  plant,  but  they  soon  discovered  the  Dahlia  to  be  capable 
of  flourishing  in  the  open  air.  From  this  time  the  plant  was  rapidly 
disseminated,  and  many  varieties  began  to  appear.  The  flowers  of  the 
primitive  species  were  all  simple,  the  disc  yellow,  the  rays  arranged  in 
two  series,  dark  scarlet  and  velvety  in  appearance.  In  1810,  varieties 
sprang  up  possessing  lilac,  rose-coloured,  and  safiron-yellow  rays.  In 
1818,  double-flowered  varieties  were  obtained,  with  cornet-shaped  tubu- 
lar florets  constituting  an  imbricated  Rose.  Since  that  time  so  many 
varieties  have  sprung  up,  that  their  mere  enumeration  would  be  im- 
possible. 


§ 36.  VALERIANACE^. 

Characteristics : Calyx  adherent  to  the  ovary ; corolla  monopetalous, 
epigynous  ,*  stamens  ordinarily  less  numerous  than  the  lobes  of  the 
corolla,  and  non-herent.  Ovary  three-celled,  two  of  which  cells  are 
barren,  the  third  containing  one  seed  ; ovule  pendant ; seed  dicoty- 
ledonous ; radicle  superior. 

The  Valerianacese,  which  derive  their  name  from  Valerian,  one  of  the 
principal  genera,  are  either  herbs,  with  slender  roots,  or  perennials, 
having  an  almost  woody  rhizome,  generally  containing  odorous  matter. 
The  radical  leaves  are  tuft-like,  petiolate,  simple,  opposed,  and  without 
stipules  (fig.  175). 

The  flowers  of  most  of  the  Valerians  contain  both  pistils  and  stamens, 
though  certain  members  are  monoecious,  others  dioecious.  Usually  the 
inflorescence  is  a cyme,  sometimes  a corymb.  The  tube  of  the  calyx  is 
attached  to  the  ovary ; the  limb  of  the  calyx  divided  into  three  or  four 
parts.  The  corolla,  inserted  into  the  margin  of  a disc  crowning  the  ovary, 
is  tubular,  and  shaped  like  a funnel.  Its  tube  is  often  spurred  at  the 
base,  its  limb  generally  divided  into  five  lobes,  and  sometimes  irregular. 
The  stamens  inserted  upon  the  tube  of  the  corolla  alternate  with  the 
divisions  of  the  latter.  Their  number  is  rarely  five,  more  frequently  four, 
the  fifth,  or  internal  one,  being  suppressed  ; sometimes  three,  by  the  sup- 
pression of  the  lateral  stamens.  Lastly,  in  certain  cases  only  the  inner- 
most stamen  becomes  developed.  The  anthers  are  bent  inward ; the 
ovary  inferior,  composed  of  three  carpels,  forming  three  ledges,  two  of 
which  are  empty,  the  third  alone  fertile.  The  ovule  is  reflected,  and 
hangs  from  the  cell ; the  style  is  simple  filiform,  terminated  by  two  or 
three  stigmas,  which  are  sometimes  coherent  into  one,  The  fruit  is  dry, 
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indehiscent,  ordinarily  unilocular  by  disappearance  of  the  barren  cells; 
never  containing  more  than  one  seed  ; embryo  straight ; cotyledons 
oblong,  exceeding  in  jj^ngth  the  radicle. 

The  Valerianacese  are  for  the  most  part  inhabitants  of  the  ancient 
continent,  being  chiefly  restricted  to  central  Europe  and  the  Mediter- 
ranean region,  and  the  Asiatic  district  of  the  Taurus  and  Caucasus,  from 
which  a few  species  have  wandered  to  Nepaul,  and  Siberia,  and  Japan. 
In  the  tropics  they  are  unknown,  except  in  certain  mountainous  regions. 
In  Chili  and  Magellan  several  species  are  not  unfrequent ; but  North 
America  only  possesses  one. 


176  Valerian  of  the  Pyrenees  (Valeriana  Pyrenaica). 


The  Valerianacese  are  a natural  order,  concerning  the  medicinal  quali- 
ties of  which  all  persons  are  agreed.  The  active  principles  are  a volatile 
oil,  and  an  acid  termed  the  valerianic  acid,  which  chemists  now  make 
artifi,cially.  Tho  perennials  are  more  efficacious  than  the  annuals,  pro- 
bably because  in  the  latter  the  active  principles  have  not  had  sufficient 
time  to  develope  themselves.  The  smell  of  Valerian  is  very  peculiar; 
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some  people  think  it  agreeable  ; a far  greater  number,  however,  are  of  a 
contrary  opinion.  Amongst  cats  there  is  no  such  difference  of  sentiment. 
These  animals  are  very  partial  to  the  odour  of  Yalerian,  and  eagerly 
scratch  up  such  plants  of  it  as  they  meet  with  in  their  rural  explorations. 
Valerian  is  now  employed  by  physicians  in  the  cure  of  spasms  ; formerly 
its  employment  was  directed  to  the  cure  of  the  far  graver  disease, 
epilepsy.  Report  states  that  Fabius  Columna,  a Neapolitan  noble,  who 
lived  in  the  sixteenth  century,  being  a great  sufferer  from  epileptic 


176,  Centrfmtlius  Ruber. 


attacks,  and  deriving  no  advantage  from  physicians,  set  about  learning 
Botany,  in  order  that  he  might  discover  the  medicinal  properties  of  vege- 
tables, and  thus  become  his  own  doctor.  Notwithstanding  the  common 
proverb,  that  the  man  who  is  his  own  doctor  has  a fool  for  his  patient, 
the  Neapolitan  did  not  study  Botany  in  vain.  After  trying  a host  of 
plants,  he  at  length  alighted  on  Valerian,  and  cured  himself  of  epilepsy. 
Without  intending  any  disparagement  to  the  skill  and  perseverance  of 
this  resolute  gentleman,  it  may  be  permitted  to  hazard  a doubt  whether 
the  disease  which  afflicted  him  was  really  epilepsy^ 
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Let  us  now  proceed  to  an  enumeration  of  the  principal  Valerianacese, 
commencing  with  the  V.  O^dnale^  which  is  the  species  most  commonly 
employed.  This  phknt  fs  generally  distributed  throughout  Eiii*ope,  where 
it  frequently  grows  in  humid  meadows,  rarely  in  dry  and  sandy  places ; 
its  stem  is  furrowed,  its  leaves  penniseeate  and  covered!  with  down. 
The  T'.  Pim  is  a German  species,  cultivated  in  our  gardens,  the  radical 
leaves  of  which  are  simple  and  lanceolate,  the  flowers  white.  The  Vale- 
rian of  the  Pyrenees,  already  figured  V.  Peranaica^  is  grown  for  the  sake 
of  ornament.  V.  Sichensis^  is  a North  American  species,  and  valued 
beyond  every  other  by  the  Russians.  The  ancients  vaunted  the  medicinal 
qualities  of  the  Celtic  and  Indian  Nard.  The  former  ( V,  Celtica)  grows 
on  the  mountain  summits  of  Styria  and  Carinthia  ; the  latter  is  a native 
of  the  Alps.  Both  are  still  the  objects  of  a very  considerable  commerce, 
large  quantities  being  sent  every  year  to  Turkey  and  Egypt  from  Trieste, 
whence  they  find  their  way  to  the  interior  of  Africa  and  India. 

The  Indian  Nard,  termed  Spica  Nard  by  the  ancients,  was  in  great 
favour ; not  that  it  was  exactly  a medicine,  but  it  was  thought  to  secure 
the  affections  of  any  lady  or  gentleman  to  the  opposite  party  giving  it. 
Unfortunately,  we  do  not  exactly  know  the  plant  to  which  the  ancient 
term  refers  ; botanists  imagine  it  applies  to  a genus  called  Nat'dostachys, 
However  well  attested  by  ancient  testimony  the  efficacy  of  Spikenard 
may  be,  still,  in  our  times,  it  may  be  doubted  whether  the  mineral  king- 
dom be  not  more  potent  than  the  vegetable  in  securing  the  affections  of 
young  ladies. 

The  chief  ornamental  plant  furnished  to  our  gardens  by  this  natural 
order  is  the  Centranthus  Ruber  176),  remarkable  for  its  floral  panicles. 
The  corolla  is  purple,  red,  white,  or  lilac,  furnished  with  a spur-like  pro- 
jection at  its  base,  and  only  containing  one  stamen.  Its  root  possesses 
the  usual  odour  of  the  Valerian  tribe. 

§ 37.  caprifoliacea:. 

Characteristics : Calyx  adherent  to  the  ovary  ; corolla  epigynous  ; 
stamens  inserted  upon  the  corolla ; ovary  inferior,  two  or  more  celled, 
containing  one  or  more  seeds.;  seed  dicotyledonous,  albumipous ; leaves 
without  stipules. 

The  Caprifoliaceae  are  for  the  most  part  trees  or  shrubs,  some  pf  them 
climbers.  The  leaves  are  opposite ; stipules  absent,  or  represented  by 
hairs  or  glands  situated  at  the  base  of  the  petioles.  The  flowers  are 
complete,  regular,  or  almost  irregular,  disposed  in  a head  or  terminal 
corymb  springing  from  axillary  peduncles.  The  limb,  or  free  part  of 
the  calyx,  is  cleft,  or  five  dentated.  The  corolla  is  tubular,  or  infundi- 
Uliform,  or  rotate,  .having  a five-partite  Umb,  ordinarily  regular, 
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imbricated  in  sestivation.  The  stamens  are  in  number  equal  to  that  of 
the  divisions  of  the  corolla  with  which  they  are  alternate.  A very  fami- 
liar example  of  a member  of  this  natural  family  is  the  common  Elder 
(fig.  177). 

The  natural  order  of  Caprifollacese  is  usually  subdivided  by  botanical 
writers  into  two  tribes,  Loniceracese  and  Sambuceae. 

The  Caprifoliaceae  chiefiy  belong  to  temperate  or  cool  regions  of  the 
northern,  hemisphere.  They  are  more  abundant  in  central  Asia,  in  the 
north  of  India,  and  in  America,  than  in  Europe.  Certain  species  pass 
beyond  the  limits  which  seem  to  be  imposed  by  nature  to  the  family,  and 


177.  The  Elder  (Sambncus  Nigra). 


penetrate  into  tropical  climes ; but  not  being  able  to  support  the  full  rigour 
of  a tropical  sun,  they  take  refuge  bn  mountain  elevations.  A small 
number  of  the  Elder  genus,  that  truly  cosmopolitan  family,  is  met  with  in 
Chili  and  in  Australia. 

The  Loniceraceae,  or  Honeysuckle  sub-tribe,  those  beautiful  and  deli- 
cately-scented plants,  are  general  favourites  as  ornamental  members  of 
the  vegetable  world.  Nor  is  ornament  thek  only  quality  ; many  of  them 
have  another  claim  to  our  regard  as  medicinal  agents.  The  berries  of 
the  common  Honeysuckle  are  eminently  purgative,  although  but  rarely 
employed  in  medical  practice.  The  Symphorine  {Sym'phoricar^os  Parvi- 
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fiord)  ^ a small  North  American  species,  bearing  small  flowers  and  bright- 
red  berries,  which,  appearing  towards  the  end  of  summer,  form  such  an 
agreeable  ornament  in  our  gardens,  is  also  useful  as  a medicine.  Its  root 
is  astringent,  and  is  employed  by  the  North  Americans  as  a febrifuge. 
The  Linncea  Borealis  is  an  herbaceous  evergreen  plant,  very  prevalent  in 
the  forests  of  Sweden,  which,  being  the  native  country  of  Linnaeus,  the 
plant  has  been  dedicated  to  him.  Like  the  common  Honeysuckle,  it  is  a 
creeper ; but  its  infloration  is  different,  each  stem  terminating  with  two 


campanulate  or  bell-shaped  flowers,  rose-coloured  within,  white  extern 
nally.  This  plant,  also,  is  employed  by  the  Swedes  as  a medicine. 

In  addition  to  the  Loniceraceae  already  mentioned,  there  are  many  beau- 
tiful species  cultivated  in  our  gardens.  Among  the  Honeysuckles,  we 
have  the  Virginia  Honeysuckle  (A.  Semper  Vnens),  the  stem  of  which  is 
climbing,  the  leaves  yellow  or  white  below,  the  flowers  bright-red 
externally,  beautiful,  but  inodorous.  Then  we  have  the  Honeysuckle  of 
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Japan  (Z.  Japonica)^  a climbing  species,  termed  in  its  native  country 
Gold  and  Silver  Tree,  because  its  flowers  are  first  white,  then  yellow. 
Finally,  we  have  the  Tartary  Honeysuckle,  which  is  not  a climbing  plant. 
It  has  leaves  of  a bluish-green ; flowers  rose-coloured  externally,  white 
internally ; and  ruddy  fruits.  Passing  on  to  the  consideration  of  the 
Elder  tribe,  the  common  Elder  tree  {Samhucus  Nigra)  first  comes 
under  our  notice.  It  is  quite  a cosmopolite,  known  almost  everywhere, 
and  consecrated  by  ancient  traditions.  Every  part  of  this  tree  diffuses, 
when  bruised,  a disagreeable  odour,  and  a bitter  acrid  juice  exudes.  Its 
berries  are  familiar  in  England  as  the  basis  of  Elder  wine.  In  many 
parts  of  Germany  they  are  boiled,  and  in  that  state  eaten  as  a favourite 
article  of  food.  The  Viburnum  Opulus  (fig.  178)  partakes  to  some 
extent  the  properties  of  the  common  Elder.  The  V.  Lantana  possesses 
berries  and  leaves  which  are  slightly  astringent,  but  the  external  bark  is 
so  acrid  that  in  some  countries  it  is  employed  as  a blister. 


§ 38.  RUBIACE.®,  OR  CINCHONACE.E. 

Characteristics  : Calyx  adherent  to  the  ovary ; corolla  monopetalous, 
epigynous  ; stamens  inserted  upon  the  corolla ; ovary  inferior,  t^^^o  or 
more  celled,  containing  one  or  many  seeds ; seed  dicotyledonous,  albu- 
minous ; leaves  stipulated. 

This  family,  one  of  the  most  important  in  the  whole  vegetable  king- 
dom, derives  its  name  from  Ricbia  (Madder),  one  of  its  principal  genera. 
The  Riibiaceae  are  either  trees  or  shrubs,  sometimes  herbs,  especiall)' 
those  indigenous  to  Europe.  The  leaves  are  opposed,  or  verticillate,  and 
furnished  with  stipules.  Their  stipules  are  subject  to  various  variations. 
Sometimes  they  are  neither  coherent  amongst  themselves  nor  A\dth  the 
leaves  ; sometimes  those  appertaining  to  the  leaves  are  joined  together; 
sometimes  there  is  a coherence  between  the  stipules  of  the  same  leaves, 
or  even  between  those  of  all  the  leaves.  Lastly,  sometimes  they  consti- 
tute limbs  altogether  resembling  ordinary  leaves,  and  assume  a verticillate 
aspect  easily  distinguished  from  real  leaves,  thus  arranged  by  the  absence 
of  an  axillary  bud.  The  flowers  are  complete,  or  very  rarely  incomplete  by 
abortion  ; ordinarily  regular,  their  disposition  is  various,  either  in  the  form 
of  cyme,  or  panicle,  or  capitulum ; they  are  generally  free  from  coherence, 
although  occasionally  joined  to  each  other  by  their  calyces.  The  cal3’x 
is  adherent  by  its  tube  to  the  ovary  ; its  limb  is  tubular,  or  trunculated, 
and  effaced.  The  corolla  inserted  on  the  tube  of  the  calyx  is  infundibili- 
form,  campanulate,  or  in  few  eases  rotate  ; its  limb  is  four  to  six  partite, 
the  parts  being  ordinarily  equal  to  each  other;  valvular  or  sometimes 
g}Tate  in  aestivation.  Stamens  inserted  on  the  tube  of  the  corolla,  their 
number  almost  invariably  equal  to  that  of  the  divisions  with  which  they 
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are  alternate ; anthers  introrsal ; the  ovary  crowned  by  a fleshy  disc, 
more  or  less  prominent,  generally  formed  of  two  carpels,  constituting  two 
cells,  one,  two,  or  many  ovulate.  The  ovules,  reflected  or  curved,  are 
pendent  or  erect,  or  otherwise  definitely  fixed ; st}de  simple ; stigmata 
bifid  or  pluratifid,  varying  according  to  the  number  of  the  carpels.  The 
fruit  is  a capsule,  or  a berry,  or,  finally,  a drupe. 

Rubiacese,  being  a very  large  natural  order,  is  usually  divided  into  the 
t'wo  sub-orders,  CoffeeacecR  and  Cinchonacece.  The  Rubiaceae  may  be 
distinguished  from  all  other  natural  orders  by  their  inferior  ovary,  their 
monopetalous  corolla,  their  opposed  simple  stipulated  leaves  ; they  are 
allied  by  many  stray  points  of  resemblance  to  Caprifoliacese ; but  they 
also  present  many  analogies  to  other  natural  orders,  a cii’cumstance  not 
to  be  marvelled  at  considering  how  vast  is  this  family. 

The  medicinal  Rubiaceae  owe  their  properties  to  the  presence  of  alka. 
line  substances,  bitter  and  astringent  matters,  and  fixed  acids.  The  bark  of 
many  species  is  febrifuge,  the  root  of  others  is  emetic.  Certain  members 
of  this  natural  order  possess  tonic  qualities ; many  are  resinous  and 
astringent.  The  berries  of  some  species  are  edible,  and  others  furnish  a 
valuable  dye  stuff. 

Madder  (Jitihia  Tinctoi'wm)  is  a perennial  vegetable,  having  a long 
straggling  root,  square  knotty  stems,  upon  the  angles  of  wdiich  grow 
coarse  bristly  hairs  ; the  leaves  are  verticillate ; the  flower  is  small  and 
of  a greenish-yellow  colour  ; the  berry  is  black.  Madder  is  indigenous  in 
the  East  and  centre  of  Europe,  but  its  cultivation  is  now  successfully  pro- 
secuted in  many  districts  of  the  w’^est,  being  of  great  utility  in  the  dyeing 
process.  Chemists  have  succeeded  in  extracting  the  colouring  matter 
in  the  condition  of  purity,  and  have  denominated  it  alizarine^  the  name 
being  derived  from  the  term  izari^  or  alizariy  by  which  Madder  is  known 
in  the  Len^ant.  Alizarine  is  volatile,  hence  it  may  be  obtained  by  subli* 
mation.  The  dyeing  properties  of  Madder  have  been  known  from  times 
of  very  great  antiquity.  Strabo  relates  that  he  -saw  this  plant  cultivated 
by  the  Gauls  of  Aquitaine,  who  called  it  Vm'ancia,  whence  is  derived  the 
French  word  garance  for  Madder.  During  the  middle  ages  the  Nor- 
mans cultivated  it  largely  in  the  country  about  Caen,  and  exported  large 
quantities. 

It  is  a curious  circumstance  in  reference  to  the  colouring  matter  of 
Madder,  that  it  penetrates  the  whole  organism  of  animals  which  eat  it, 
and  dyes  their  bones.  Many  other  species  of  the  genus  Rubia  furnish  a 
red  colouring  matter ; amongst  these  we  have  the  R.  Peregrinay  R.  Luciday 
R.  Angustifohay  R.  Longifolia.  Many  foreign  species  are  also  tinctorial. 
India  possesses  the  R,  Mungistay  Chili  the  R.  Relbouiiy  the  West  Indies 
the  R.  Guadalupensis  and  Hypocarpia. 

Ipecacuanha  (^Cephaelis  Ipecacuanha)  is  an  exceedingly  valuable  mem- 
ber of  the  family  Rubiacese.  It  is  a little  shrub  which  inhabits  the 
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forests  of  Brazil.  Its  root  is  about  the  size  of  a goose-quill,  yellow  in 
colour,  and  furnished  with  a gray  bark  disposed  in  the  form  of  rings  very 
close  together.  The  stem  is  one  or  two  feet  high ; the  leaves  disposed 
in  pairs.  The  active  properties  of  Ipecacuanha  reside  in  the  bark  of  the 
root. 

Perhaps  the  most  important  individual  of  the  Madder  tribe  is  the 
Coffee  plant  (fig.  179),  which  belongs  to  the  sub-order  Coffeeaceae. 
Coffee  is  the  produce  of  an  evergreen  shrub,  a native  of  Abyssinia  and 
Arabia.  The  fruit  is  a berry  about  the  size  of  a Cherry,  covered  with  a 
pulp  sweet  in  taste  and  not  very  thick.  Inside  this  pulp  are  two  seeds 
separated  from  each  other  by  a parchment-like  membrane.  These  seeds 
are  the  well-known  Coffee.  The  Coffee  has  been  frequently  analyzed ; 
chemists  have  found  in  it  several  oily  gums  and  albuminous  matters,  but 
the  valuable  principle  is  crystalline,  and  denominated  Coffeine.  Every 
person  knows  that  Coffee  is  rendered  adapted  for  culinary  purposes  by 
the  process  of  roasting,  but  the  precise  agency  of  this  roasting  process  is 
not  understood. 

It  was  only  in  the  fifteenth  century  that  Coffee  was  transported  from 
Abyssinia  to  Arabia  Felix.  But  if  Arabia  be  not  the  native  land  of 
Coffee,  it  is  at  least  its  most  prosperous  adopted  home.  Nowhere  does 
the  plant  flourish  better,  nowhere  is  the  resulting  Coffee  so  delicious  in 
flavour,  especially  that  grown  in  the  country  of  Yemen,  in  the  environs  of 
Mocha.  The  Orientals,  it  is  well  knoAvn,  first  introduced  the  use  of  Coffee 
into  Europe ; but  when  they,  the  Orientals,  first  became  acquainted  with 
the  beverage  is  still  uncertain.  An  Arabian  author  of  the  fifteenth  century, 
named  Shehabeddin,  states  that  the  mufti  of  Aden,  in  the  ninth  century, 
was  the  first  who  used  Coffee  as  a beverage  ; but  it  is  certain  that  at  this 
period  the  use  of  Coffee  was  known  in  Persia.  According  to  vulgar  tradi- 
tion, the  discovery  of  Coffee  is  due  to  Mollah  Chadelly,  whose  memory  is 
held  in  reverence  by  all  true  Mussulmans.  This  pious  man,  afflicted  with 
sorrow  at  the  thought  that  he  could  not  keep  awake  for  the  performance 
of  his  nocturnal  devotions,  besought  Mahomet  to  indicate  some  means  by 
which  sleep  might  be  chased  away.  Mahomet,  touched  with  pity,  as  well 
he  might,  seeing  that  his  own  honour  was  concerned,  so  brought  matters 
about  that  a herdsman  came  to  acquaint  Mollah  Chadelly  of  the  curious 
fact  that  his  (the  herdsman’s)  goats  could  not  go  to  sleep  after  they  had 
partaken  of  Coffee  berries,  but  kept  frisking  about  all  night  long.  The 
mollah,  taking  the  hint,  at  once  prepared  a good  strong  dose  of  Coffee. 
He  drank  it,  and  was  delighted  beyond  measure  at  the  result.  Not 
a wink  of  sleep  did  he  get ; delicious  sensations  crowded  on  his  brain ; 
and  his  midnight  devotions  were  so  fervent  that  he  at  once  communicated 
the  precious  secret  to  some  dcrvises,  who,  imitating  his  example,  be- 
leaguered the  prophet,  now  in  the  seventh  heaven  of  bliss,  with  unceasing 
prayers. 
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According  to  another  tale,  the  discovery  was  made  by  the  prior  of  a 
convent  of  Maronites,  who,  on  receiving  the  report  of  a camel-driver  to 


179.  The  Coffee  Shrub. 


the  effect  that  his  beasts  could  get  no  sleep  after  having  browsed  on  the 
Coffee  plant,  at  once  bethought  himself  what  a good  thing  Coffee  would 
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be  for  his  monks,  who,  like  the  Mollah  Chadelly,  appear  to  have  been 
torpid,  sleepy  fellows,  and  had  acquired  the  disreputable  habit — not  quite 
obsolete  now — of  going  to  sleep  at  church.  The  practice,  we  are  told, 
was  quite  successful. 

But  Coffee,  like  many  other  good  things,  had  its  enemies,  and,  strange 
to  say,  the  very  Mahommedan  priests  who  were  amongst  the  first  to 
patronise  it  became  its  most  rancorous  foes.  The  fact  was  this. 
So  generally  v/as  Coffee  approved  of  by  the  Arabian  populace,  that 
people,  instead  of  going  to  the  mosque,  spent  their  days  in  coffee-shops ; 
and  as  there  does  not  appear  to  have  been  any  act  of  parliament  to 
enforce  the  closing  of  coffee-houses  during  church — or  rather  mosque — 
hours,  the  priests  had  an  audience  of  empty  benches.  Forthwith  the 
mollahs  anathematised  the  seductive  berry  and  those  who  used  it. 
Coffee,  they  said,  was  as  bad  as  wine  and  spirituous  liquors,  if  not  worse. 
Its  employment  was  interdicted  throughout  every  part  of  the  Turkish  em- 
pire. Religious  anathemas,  however,  being  insufficient  to  check  the  grow- 
ing evil,  at  length  an  appeal  was  made  to  physical  force.  “ In  the  year  of 
the  hegira  945”  (a.d.  1538),  says  an  Arabian  historian,  “whilst  large 
numbers  were  assembled  in  the  month  of  Rhamadan,  employed  in 
drinking  Coffee,  the  captain  of  the  guard  surprised  them,  hunted  them 
ignominiously  from  the  shops,  locked  them  up  all  night  in  the  pasha’s 
house,  and  the  next  morning  administered  to  each  individual,  by  way  of 
salutary  admonition,  seventeen  stripes.” 

Persecution,  as  usual,  accomplished  a result  the  very  opposite  to  that 
intended.  Coffee  speedily  became  universally  popular.  In  the  first  half 
of  the  seventeenth  century  there  numbered  in  Cairo  no  less  than  two 
thousand  coffee-shops.  At  the  present  time  Coffee  is  amongst  Eastern 
Mussulmans  one  of  the  first  necessaries  of  life.  When  a Turk  adds  a 
new  wife  to  his  associated  beauties,  he  formally  contracts  with  her  friends 
that  she  is  always  to  have  jDlenty  of  Coffee.  If  certain  modern  accounts, 
however,  are  to  be  trusted,  Turkish  ladies  have  got  into  the  habit  of 
drinking  brandy.  According  to  Mahomet  they  have  no  souls  to  lose, 
hence  they  may  drink  spirituous  liquors  with  impunity. 

Before  the  seventeenth  century  Coffee  was  scarcely  known  in  France 
even  by  name.  At  length  certain  travellers  returning  from  the  East 
brought  a little  Coffee  with  them  for  their  own  private  use.  In  the  year 
1647,  Thevenot  invited  some  friends  to  a party,  and  gave  them  Coffee  to 
drink  ; but  he  had  been  preceded  by  a Levantine,  who,  three  years  before, 
established  at  Paris  a coffee-shop;  his  speculation, however, did  not  succeed. 
It  was  in  the  beau  monde  that  Coffee  first  become  popularised.  The 
Turkish  ambassador  at  the  French  court,  Soliman  Aga,  was  in  the  habit 
of  offering  Coffee  after  the  manner  of  his  country  to  those  who  attended  his 
levees.  The  ladies  of  the  French  court  no  sooner  heard  of  this  custom 
than  they  expressed  their  desire  of  tasting  the  seductive  liquor ; where- 
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upon  the  Turk,^  being  a polite  man,  as  all  Turks  are,  invited  the  ladies 
to  his  house,  and  gave  them  Coffee  to  their  hearts’  content.  Madame 
de  Savigne  was  opposed  to  this  fashion  ; she  did  not  approve  of  Coffee ; 
said  it  was  only  a short-lived  taste ; that  it  would  pass  away  and  be 
forgotten  like  Racine.  Well,  the  lady  was  right,  after  all,  though  not 
after  the  fashion  she  intended ; Coffee  has  past  away  and  been  forgotten, 
“ /iTe  Racine About  the  same  time  it  ^y  ds  that  Coffee  fii*st  came  into 
favour  at  Vienna.  The  Turks,  driven  from  before  the  walls  of  that  city 
by  Sobieski,  left  their  camp  in  the  hands  of  the  conqueror.  In  this  camp 
there  was  abundance  of  Coffee,  and  a retinue  of  slaves  whose  office  was 
to  prepare  it.  Coffee  had  already  been  introduced  amongst  the  Londoners 
in  the  following  manner.  An  English  merchant  just  returned  from  Con- 
stantinople brought  with  him  a pretty  Greek  wife  and  a store  of  Coffee. 
He  immediately  started  a coffee- shop  under  the  superintendence  of  his 
wife.  Other  coffee-shops  speedily  arose,  but  Cromwell,  then  in  power, 
set  himself  against  them  and  closed  them,  fearing  lest  they  might  injure 
the  taverns. 

All  the  supplies  of  Coffee  imported  for  a long  time  into  Europe  were 
obtained  from  Arabia.  It  was  brought  by  way  of  Alexandria  and  the 
Levant ; but  the  pashas  of  Egypt  and  Syria  imposed  enormous  taxes  upon 
it.  Europeans  then  began  to  obtain  it  by  the  channel  of  the  Red  Sea. 
Holland  took  the  lead  in  this  commerce ; next  followed  France,  and 
lastly  England.  In  1699,  the  Dutch,  under  the  direction  of  Van  Horne, 
first  president  of  the  East  Indies,  having  procured  certain  Coffee  plants, 
sent  them  to  Batavia,  where  they  flourished  well.  The  French  next 
introduced  Coffee  into  Martinique ; and  we,  following  their  example, 
planted  the  Coffee  shrub  in  many  of  our  tropical  colonies. 

Valuable  though  Coffee  be,  we  now  arrive  at  the  consideration  of  a 
genus  which  is  of  far  greater  importance,^ — the  genus  Cinchona.  Coffee 
is  only  a luxury  ; were  the  supply  of  the  article  suddenly  to  fail,  we 
could  do  without  it,  and  our  health  would  be  none  the  worse  ; but  what 
would  the  doctors  do  without  Cinchona  bark — that  precious  medicine  so 
valuable  in  agues  and  low  fevers  ? 

Cinchona  bark  and  the  Potato  tuber  are  the  two  most  precious  dona- 
tions which  America  has  bequeathed  to  the  world.  One  secures  us 
against  famine,  the  other  is  aimost  a specific  in  certain  febrile  diseases. 

The  various  species  of  Cinchonas  are  all  evergreen  trees  or  shrubs, 
inhabiting  the  valleys  of  tropical  Andes,  between  the  tenth  parallel  of 
north  and  the  nineteenth  of  south  latitude,  growing  at  elevations  varying 
from  3,600  to  9,800  feet  above  the  level  of  the  sea.  The  trunk  and 
larger  branches  are  cylindrical,  but  the  young  boughs  are  tetragonal, 
covered  with  the  cicatrices  which  correspond  to  the  presence  of  former 
leaves  and  stipules.  The  bark,  which  is  bitter,  contains  two  alkalies, 
quina  and  cinchonia,  both  in  combination  with  an  acid  termed  the  kinic^ 


124 


FIRST  OUTLINES  OF  BOTANY. 


The  wood  is  white — becoming  yellow  with  age  ; the  leaves  are  opposed, 
entire,  veined,  petiolate,  the  cells  of  their  epidermis  being  in  many  species 
swollen  by  a liquid,  giving  rise  to  small  conical  elevations.  The  petiole  is 
short  and  semicylindrical ; the  stipules  are  caduceous,  ordinarily  free,  cleft 
at  the  internal  portion  of  their  base  by  small  lanceolated  glands,  which 
secrete  a gum-resinous  matter ; the  flowers  are  disposed  in  terminal 
panicles ; the  corolla  is  white,  roseate,  or  purple,  and  of  a delicate  odour ; 
the  pedicels  are  bracteolate  at  their  base. 


180.  Cinchona  Calysaya. 


In  commerce  the  varieties  of  Cinchona  bark  are  very  numerous.  They 
are  all  comprehended,  however,  under  the  four  general  heads  of  yellow, 
gray,  white,  and  red  bark. 

The  tree  which  yields  the  G.  Calysaya  (fig.  180),  or  royal  yellow  bark, 
bears  oblong,  lanceolate,  ovoid  leaves,  obtuse  at  their  points,  tapering  ofi* 
towards  their  base,  marked  with  clefts  at  the  bifurcation  of  the  veins  ; 
filaments  considerably  shorter  than  the  anther ; capsule  ovoid,  scarcely 
equal  in  length  to  the  flowers.  The  bark  of  this  species  is  preferred  to 
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that  of  all  others  on  account  of  its  containing  more  quina  and  less  cincho- 
nia,  the  latter  alkali  not  being  so  .valuable  as  the  former. 

The  gray  Cinchona  of  Losca  (C.  Condaminea  of  Humboldt  and  Bon- 
pland)  has  lanceolate,  oval,  or  pointed  leaves,  glabrous,  and  shining 
above,  marked  with  furrows  inferiorly  corresponding  with  the  bifurcation 
of  the  veins.  The  indentations  of  the  calyx  are  triangularly  pointed 
or  lanceolate ; filaments  equalling  or  even  exceeding  the  length  of  the 


181.  Cinchona  of  Lima  (C.  Micrantha), 


anthers  ; capsule  oblong  or  lanceolated,  much  longer  than  the  flowers ; 
seeds  elliptic,  indented  on  the  margins.  It  is  this  species  which  was  first 
observed  and  described  by  the  botanist  Condamine.  It  is  the  same 
plant  that  was  formerly  described  under  the  name  of  C.  Micrantha^  also 
Cinchona  of  Lima  (fig.  181). 
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Ked  Cinchona  ((7.  Nitidu  of  Rinz  and  Pavon)  has  olovate  lanceolate 
leaves,  tapering  off  towards  the  base,  glabrous  on  both  sides,  shining 
above,  covered  with  a slight  down  below,  not  marked  with  furrows  at  the 
axillary  juncture  of  the  nerves ; capsule  lanceolated,  twice  as  long  as  it 
is  wide  ; seeds  imperfectly  denticulated.  The  bark  of  this  species  is 
grayish  white  externally ; its  chemical  composition  differs  from  that  of 
the  preceding  in  the  circumstance  that  besides  cinchona  and  quina  there 
exists  in  it  a third  alkali  resembling  these  in  general  qualities,  but  con- 
taining more  oxygen  ; it  is  termed  aricma.  White  Cinchona  bark  is  not 
employed  in  medicine.  The  discovery  of  the  medical  properties  of  Cin- 
chona bark  is  enveloped  in  great  obscurity ; all  that  we  know  about  it  for 
certain  is  this  : — Before  the  year  1638,  that  is  to  say,  one  hundred  and 
fifty  years  subsequent  to  the  discovery  of  America,  not  even  the  Spaniards 
were  acquainted  with  the  febrifuge  qualities  of  Cinchona  bark. 

Were  the  natives  themselves  acquainted  with  it?  Humboldt  answers 
this  question  very  positively  in  the  negative,  and  refers  the  discovery  to 
the  Jesuit  missionaries,  who,  being  in  the  habit  of  tasting  the  bark  of 
every  tree  they  hewed  down,  at  length  discovered  the  precious  febrifuge. 
Other  authors  of  repute  contend  that  the  virtues  of  Cinchona  bark  were 
known  to  the  Indians  long  before  the  advent  of  the  Spaniards  ; but  the 
question  again  arises,  how  they  first  became  acquainted  with  its  proper- 
ties ? To  account  for  this  the  ridiculous  tale  has  been  invented,  that 
certain  animals,  whilst  labouring  under  fever,  happened  to  gnaw  the 
bark  of  one  of  the  Cinchona  trees,  and  were  cured  forthwith.  Far 
more  probable  is  it  that  some  Cinchona  trees  having  been  laid  prostrate 
by  tempests  into  a pool  of  water,  and  the  latter  becoming  charged  with 
the  medicinal  principle,  some  person  labouring  under  fever  drank  of  this 
water,  was  cured,  and  published  the  result.  The  remedy  first  became 
popularised  in  Europe  through  the  agency  of  Count  Chinchon,  viceroy  of 
Peru,  whose  wife  was  cured  of  intermittent  fever  by  its  administration. 

The  new  remedy,  however,  was  badly  received  in  France  and  Italy. 
The  faculty  set  their  faces  against  it.  Physicians  who  dared  to  pre- 
scribe its  use  Avere  persecuted,  and  it  was  only  the  patronage  of  Louis 
XIV.  Avhich  ultimately  rendered  it  popular  in  France.  This  monarch, 
suffering  from  intermittent  fever,  Avas  cured  by  an  English  empiric  named 
Talbot,  by  means  of  a secret  remedy.  This  Avas  no  other  than  Cinchona 
bark.  Louis  XIV.  purchased  the  secret  for  the  sum  of  forty-eight  thou- 
sand livres,  and  bestowed  yearly  a pension  of  two  thousand  livres  on  the 
Englishman,  besides  giving  him  letters  of  nobility.  Three  years  subse- 
quently the  remedy  Avas  published ; it  Avas  a highly  concentrated  A'inous 
tincture  of  Cinchona  bark.  Cinchona  trees  groAV  in  the  densest  forests  of 
Peru.  The  task  of  discovering  them,  removing  their  bark,  and  conveying 
the  latter  to  the  place  of  export,  is  troublesome,  difficult,  and  dangerous. 
In  these  forests  there  are  no  roads.  Frightful  precipices  intersect  the 
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path  of  the  cascarillero,  or  bark  gatherer,  across  which  it  is  difficult  to 
pass,  even  whilst  unembarrassed  by  a load.  So  soon  as  the  treasure  of 
bark  has  been  secured,  these  difficulties  and  dangers  proportionately 
increase,  so  that  the  comparatively  low  price  at  whicn  Cinchona  bark  may 
be  procured  is  in  itself  a matter  of  surprise.  A representation  of  the 
gathering  of  Cinchona  bark  is  given  on  p.  127. 


§ 39.  CONVOLYTJLACE.®. 

Characteristics : Calyx  free,  corolla  hypogynous,  monopetalous,  regular ; 
sestivation  contorted ; stamens  inserted  into  the  tube  of  the  corolla,  their 
number  equal  to  that  of  the  lobes;  ovary  two  to  four  celled;  ovules 


182.  (1)  Ipomoea  Tyrianthina.  (2)  Convolvulus  Tricolor. 


solitary  or  twin,  erect ; fruit  capsular  or  bacciforra  ; seed  dicotyledonous, 
curved,  imbedded  in  mucilaginous  albumen  ; radicle  inferior. 

The  Convolvulaceae  derive  their  name  from  the  property  which  most, 
although  not  all  of  them,  have  of  climbing  up  other  plants.  They 
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abound  in  tlie  torrid  zone,  in  low  marshy  situations,  especially  near  the 
sea.  In  proportion  as  the  distance  from  the  equator  diminishes,  so  do 
the  Convolvulaceje  become  more  rare.  In  temperate  climates  only  few 
species  exist;  and  in  the  frigid  zone  they  are  altogether  absent.  The 
predominant  medical  quality  of  the  Convolvulacese  is  that  of  purgative. 
Jalap  and  scammony  are  both  derived  from  this  natural  order.  Even  the 
roots  and  tubers  of  our  own  native  species  are  purgative,  though,  in  con- 
sequence of  the  low  price  of  jalap,  they  are  at  present  never  employed  for 
this  purpose. 

It  is  scarcely  necessary  to  append  an  engraving  for  the  purpose  of 
giving  the  reader  a general  idea  of  the  external  characteristics  presented 
by  this  natural  order.  Nevertheless,  we  do  this  that  we  may  introduce 
three  beautiful  species,  the  Ipomea  Tyrianthina,  Convolvulus  Tricolor  (fig, 
182),  and  Cuscuta  (fig.  183). 


§ 40.  POLEMONIACEiE, 

Characteristics : Corolla  hypogynous,  monopetalous,  regular , stamens 
inserted  upon  the  tube  of  the  corolla,  in  number  equal  to  its  lobes,  and 
alternate  with  them  ; ovary  three  to  five  celled  ; placentae  parietal ; fruit 
capsular ; seeds  erect  or  ascending,  dicotyledonous ; straight  in  a fleshy 
albumen. 
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The  student  cannot  look  at  a member. of  this  natural  family  without 
being  cognisant  of  a general  similarity  between  this  natural  order  and 
Convolvulaceae.  Not  only  is  the  general  aspect  of  the  flower  similar,  but 
there  is  also  a certain  similarity  of  anatomical  structure.  In  both  the 
ovary  is  tripartite,  the  flower  quinquepartite ; but  the  Polemoniacece,  fig 
18r>.  differ  in  several  points. 


184.  Polemoniiini  Yulgare. 


§ 41-  HYDR0PHYLLACE.1:. 

Characteristics : Calyx  free ; corolla  hypogynous,  monopetalous,  regu- 
lar ; stamens  inserted  .upon  the  tube  of  the  corolla,  in  number  equal  to 
the  divisions  of  the  latter,  and  alternate  with  them ; ovary  unilocular  or 
perfectly  bilocular ; placentae  parietal ; ovules  solitary  or  numerous  on 
each  side  of  the  placentae  ; fruit  capsular  or  almost  fleshy ; seeds  few  in 
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number ; seed  dicotyledonous  ; embryo  straight,  imbedded  fn  an  abun- 
dant cartilaginous  albumen. 

Members  of  this  natural  family,  to  which  the  genus  Hydrophyllum 
lends  its  appellation,  are  herbs  either  annual  or  perennial,  possessing  an 
aqueous  juice ; an  angular  stem  considerably  ramified ; leaves  alternate, 
especially  towards  the  upper  part  of  the  vegetable,  usually  deprived  of  sti- 
pules ; flowers  complete,  regular,  disposed  in  corymbs  or  unilateral  spikes, 
scorpioidal,  simple,  or  dichotomous,  rarely  solitary;  calyx  deeply  fissured 
in  five  divisions,  imbricated  in  aestivation,  and  persistent  ; corolla  inserted 
externally  to  a ring  surrounding  the  base  of  the  ovary,  campanulate  or 
imperfectly  rotate,  occasionally  funnel-shaped,  its  tube  ordinarily  fur- 
nished with  tongue-like  scales  alternating  with  the  stamens  ; limb  five 
partite,  imbricated  in  aestivation ; stamens  to  the  number  of  five  having 
their  filaments  bent  inwards  . (introrsal)  during  aestivation ; anthers  in- 
trorsal;  ovary  composed  of  two  carpels  (fig.  186). 

The  Hydrophyllaceae  are  allied  to  Polemoniaceae  and  Hydrolaceae; 
difiFering  from  the  latter  by  the  styles,  the  direction  of  ovules,  and  the 
nature  of  the  albumen ; from  the  former  by  the  placental  conformation. 
They  are  farther  removed  from  Boraginaceae,  although  originally  con- 
founded with  this  natural  order  in  consequence  of  a certain  general 
resemblance  of  inflorescence. 

This  family  is  exclusively  American,  where  abundant  species  are  found 
mingled  with  Polemoniaceae  in  the  temperate  regions  on  this  side  of  the 
Iropic  of  Cancer,  more  especially  towards  the  western  coast.  Between 
ihe  tropics  they  are  rare,  and  also  beyond  the  tropic  of  Capricorn. 

One  species  {Hydrophyllum  Canadense)  is  employed  in  North  America 
as  a remedy  for  the  bites  of  snakes,  also  for  erysipelas  caused  by  the 
contact  of  a venomous  plant,  the  Sumach,  or  Poison  Oak.  H.  Virginioum^ 
a species  now  frequent  in  botanical  gardens,  has  pennisecate  leaves,  and 
white  or  blue  corolla. 


§ 42.  GESNERIACEJE  AND  CYRTANDKACEiE. 

Characteristics : Calyx  free,  more  or  less  adherent  to  the  ovary ; corolla 
monopetalous,  irregular,  inserted  upon  the  receptacle  or  upon  a fleshy 
annulus  between  the  calyx  and  ovary  ; stamens  inserted  upon  the  tube  of 
the  corolla,  didynamic,  composed  of  four,  occasionally  five,  the  fifth  being 
isterile,  occasionally  only  two ; ovary  unilocular  ; placentae  parietal ; fruit 
superior  or  inferior ; seed  dicotyledonous,  containing  little  or  no  albu- 
men. 

Gesneraceae  and  Cyrtandracese  are  herbaceous  plants,  rarely  ligneous, 
usually  possessing  a tetragonal  ramified  stem ; leaves  generally  opposite 
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or  verticillale  ; devoid  of  stipules,  simple  and  almost  always  irregulai.  in. 
the  length  of  their  sides.  The  flowers  are  complete ; infloration  a cyme, 
corymb,  or  spike ; calyx  persistent ; corolla  tubular,  or  funnel-shaped, 
campanulate,  or  labiate  ; imbricated  in  aestivation.  Stamens  with  two 
anthers  usually  coherent,  one  or  two  celled.  Ovary  consists  of  two 
carpels,  but  is  unilocular.  Placentae  parietal,  opposed,  one  being  on  the 
right,  the  other  on  the  left  of  the  axis  of  the  flower.  Ovules  reflected ; 
style  simple.  Fruit  a berry  or  a capsule.  Seeds  pendent  or  horizontal 
(fig.  187). 


187.  Gesneria  of  Gerold  (Gesneria  Geroldiana). 

All  the  Gesneracese  are  inhabitants  of  the  new  continent,  especially 
towards  the  equator.  Some  are  parasites  attaching  themselves  to  the 
trunks  of  trees.  The  Cyrtandracese  grov/  for  the  most  part  in  tropical 
India,  especially  in  the  islands  of  the  Indian  Archipelago,  and  on  the 
meridional  slopes  of  the  Himalaya. 

These  two  families,  although  considerable  in  the  number  of  their 
species,  offer  but  little  of  importance  in  respect  of  useful  properties. 
Columnea  ^candens,  a little  shrub  of  India,  bearing  pretty  blue 
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ISQ,  Mitraria  Cogcmea^  191,  Aciiimeues  Multiflora* 
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flowers,  is  cultivated  in  our  hot-houses.  Many  other  species  of  Gesne- 
raceae  and  Cyrtandraceae  are  in  favour  amongst  cultivators ; for  ex- 
ample, the  JEschinantk'<JiO  (fig.  188)  and  the  Chirita  (fig.  189),  of  v/hich 
the  representations  are  given.  The  C.  Sinensis  is  acauliferous ; its 
radicle  peduncle  is  blue  or  yellow,  and  divided  into  two  or  three  pedicels, 
each  bearing  a flower.  The  C,  Moonii  is  remarkable  for  its  elevation, 
its  beautiful  foliage,  and  it$  pale  violet  corolla  ornamented  internally 
with  a golden  spot. 

Mitraria  Coccinea  (fig.  190)  is  a little  Chilian  shrub,  which  there 
grows  as  a parasite  on  the  trunks  of  trees.  Its  stem  and  boughs  are 
v/eak  and  slender,  its  peduncles  opposed  and  unifloral.  Its  corolla  is  of 
a bright  red.  The  Achimenes  Multijlora  (fig.  191)  is  a Brazilian  species, 
only  recently  introduced  to  Europe,  remarkable,  like  all  its  congeners, 
for  its  general  elegance  of  aspect  and  the  long  duration  of  its  flowers. 


§ 43.  BIGNONIACE^. 

Characteristics : Calyx  free ; corolla  hypogjmous,  monopetalous,  usually 
irregular  ; stamens  inserted  upon  the  tube  of  the  corolla ; ovary  one,  or 
two,  or  four  celled;  fruit  capsular,  valves  separated  by  seed-bearing 
dissepiments,  rarely  placentiferous  ; seeds  usually  horizontal  and  winged  ; 
seed  dicotyledonous  ; embryo  straight. 

The  Bignoniacem  derive  their  name  from  the  genus  Bignonia,  dedicated 
to  the  Abbe  Bignon,  a great  promoter  of  Botany.  They  are  generally 
ligneous  vegetables,  frequently  climbers  or  creepers,  having  opposed  and 
stipulate  leaves  ; flowers  compkte,  usually  irregular ; calyx  monosepalous, 
quinquepartite,  bilabiate,  or  bipartite  ; corolla  a short  tube  terminating 
in  a large  throat ; limb  ordinarily  bilabiate,  imbricated  in  aistivation ; 
stamens  alternate  with  the  divisions  of  the  corolla,  rarely  five  in  number, 
ordinarily  four. 

The  annexed  engraving  of  the  Jacaranda  Milnosoefolia  (fig.  192)  illus- 
trates the  general  aspect  and  bearing  of  members  belonging  to  this  natural 

order. 

Individuals  of  this  family  belong  exclusively  to  the  tropics.  Many  ■ 
species  of  Bignoniacese  furnish  useful  principles.  The  wood  of  some  and 
the  flexible  branches  are  applied  by  the  American  Indians  to  many  useful 
purposes.  The  oak-leaved  Catalpa,  ordinarily,  but  incorrectly,  termed 
the  Black  Oak  of  America,‘is  a native  of  the  East  Indies.  The  wood  of 
this  tree  is  as  hard  as  oak,  and  possesses  the  good  quality  of  not  becoming 
subject  to  tlie  attacks  of  worms.  The  Bignonia  Chica  is  a climbing  plant, 
which  affords  a valuable  dye-stuff,  brought  to  Europe  under  the  name  of 
Krajuni.  The  same  species  of  this  natural  order  have  been  celebrated 
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from  times  of  great  antiquity  for  the  fixed  oil  yierlded  by  their  seeds. 
This  oil  is  especially  sought  after  in  the  East.  Turkish  and  Egyptian 
ladies  drink  a little  every  morning  for  the  purpose  of  making  themselves 
fat,  thin  women  being  held  in  great  contempt  by  the  Turks. 


192 . Jacaranda  Mimosifolia. 


§ 44.  PEDALIACE.®. 

Characteristics:  These  plants  are  generally  herbaceous,  hairy,  some- 
times viscous  ; the  leaves  are  simple  and  without  stipules  ; flowers 
complete,  irregular,  axillary  ; calyx  five  partite  ; corolla  bilabiate,  imbri- 
cated in  aestivation ; stamens  included  in  the  tube  of  the  corolla ; ovary 
furnished  at  its  base  with  a glandular  disc,  and  composed  of  two  or 
four  carpels,  forming  by  their  difierent  degrees  of  introflexion  either  two, 
four,  or  eight  cells  ; the  ovules  are  reflected ; style  simple,  terminal ; 
stigma  bilaminated  ; fruit  dry  or  fleshy,  sometimes  horny  at  the  summit 
by  the  desiccation  of  the  carpels. 

The  species  of  this  natural  order  are  not  very  numerous,  and  are  dis- 
persed over  tropical  regions.  The  Pedalium  Mur  ex  ^ an  Indian  plant, 
difl’uses  an  odour  of  musk,  and  when  agitated  with  water,  causes  the 
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193,  Muvtyuia  Proboscidca,  194.  Acaiitlius  Mollis, 
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latter  to  become  viscous  like  the  white  of  egg.  The  genus  Martynia 
(fig.  193)  furnishes  many  species,  all  of  which  are  annuals,  bearing 
■(lowers  like  those  of  Digitalis  in  general  aspect. 

§ 45.  ACANTHACE.®. 

Characteristicft : Calyx  free ; corolla  hypogynous  monopetalous  ; sta- 
mens inserted  upon  the  tube  of  the  corolla,  four  didynamous  or  sometimes 
two  ; ovary  bilocular ; capsule  loculicidal  and  bh  alvular ; seed  dicoty- 
ledonous or  albuminous  ; radicle  inferioi  and  centripetal. 

The  Acanthaceae  are  herbaceous  or  ligneous  plants,  with  branching, 
knotty,  articulated  stems  ; leaves  opposed  or  verticillate,  simple,  and 
devoid  of  stipules  ; flowers  complete,  rarely  solitary,  each  accompanied 
with  a bract  and  two  bracteoles ; calyx  four  to  five  partite,  sometimes 
truncated ; the  corolla  is  ordinary  bilabiate,  contorted  in  aestivation ; 
ovules  curved ; style  simple,  terminal ; stigma  ordinarily  bifid ; embryo 
usually  curved ; cotyledons  large  and  orbicular. 

The  greater  number  of  the  Acanthus  order  are  natives  of  the  tropics  ; 
but  one,  and  that  the  most  celebrated,  is  a native  of  Greece,  and  other 
Mediterranean  regions.  It  is  the  Acanthus  Mollis^  or  smooth  Acanthus, 
a representation  of  which  is  subjoined  (fig.  194). 

The  picturesque  beauty  of  the  leaves  of  this  species  arrested  the  atten- 
tion of  the  painters,  and  sculptors,  and  architects  of  antiquity.  The 
capitals  surmounting  the  columns  of  the  Corinthian  order  are  formed  on 
the  general  basis  of  an  Acanthus  leaf.  Virgil  alludes  to  the  beauty  of  the 
Acanthus  leaf  in  his  third  Eclogue,  in  which  he  makes  his  shepherd 
praise  two  vases  modelled  for  him  by  the  divine  Alcimedon,  and  the 
handles  of  which  were  ornamented  with  Acanthus  leaves  : 

Et  nobis  idem  Alcimedon  duo  poeula  fecit, 

Et  moli  circum  est  ansas  amijlcxus  Acantlio. 


§ 46.  SELAGINACEA). 

Characteristics  : Calyx  free  ; corolla  hypogynous  monopetalous,  sub- 
regular, or  one  or  two  lipped ; stamens  two  or  four,  inserted  upon  the 
tube  of  the  corolla ; achaenia  two  ; seed  inverted,  dicotyledonous  ; em- 
bryo straight,  corresponding  with  the  axis  of  fleshy  albumen ; radicle 
superior. 

The  Selaginacese,  so  named  after  the  genus  Selago,  are  all  low  shrubs, 
rarely  herbs,  having  alternate  or  fasciculated  leaves,  simple  and  without 
stipules  ; their  flowers  are  complete  and  generally  irregular,  either  disposed 
in  a corymb  or  a spike  ; calyx  persistent,  tubular,  or  spathose ; corolla 
with  four  or  five  divisions,  imbricated  in  gestivation ; the  anthers  are  uni- 
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locular  ; the  ovary  is  composed  of  two  uniovulate  cells  ; ovules  pendent, 
reflex.  All  the  Selaginacese  inhabit  the  Cape  of  Good  Hope.  This 
family  does  not  possess  marked  properties,  nevertheless  many  species  are 
odorous.  The  Hebenstreitia  Dentata  cultivated  in  our  gardens  is  a shrub 
about  two  feet  high,  with  pennatifid  leaves  in  the  lower,  dentated  leaves 
in  the  upper  part  cf  the  plant.  The  flowers  have  a tubular  corolla,  one 
single  lip,  marked  with  a roseate  purple  spot ; the  flowers  are  inodorous 
in  the  morning,  but  strong  and  disagreeable  at  mid-day,  whilst  in  the 
evening  they  exhale  a delicious  perfume.  The  Selago  Spuria  has  small 


195.  Selago  GHlii. 


oblong  leaves  and  light-blue  flowers.  The  stem  of  the  Selago  Qillii  is 
flower-bearing  and  branched;  flowers  disposed  in  the  form  of  a loose 
spikelct.  Its  flowers,  rose-coloured.  A representation  of  this  plant  is 
appended  (fig.  195). 


S 47.  GLOBULARIACEiB. 

o 

Characteristics : Calyx  free  ; corolla  hypogynous,  monopetalous,  bila- 
biate ; stamens  four,  inserted  upon  the  tube  of  the  corolla ; carj'opsis 
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with  inverse  seed ; embrj’o  dicotyledonous,  in  the  axis  of  albumen ; radicle 
superior.  The  Globulariacece  derive  their  name  from  the  genus  Olohu- 
laria.  They  are  all  shrubs,  or  under  shrubs,  or  perennial  herbs  ; their 
flowers  are  alternate,  simple,  entire,  devoid  of  stipules  ; flowers  complete, 
irregular,  united  into  a capitulum  upon  a convex  receptacle,  covered  with 
hair,  and  surrounded  with  an  involucrum  ; the  authors  are  flrst  bilocular, 
and  in  the  young  flower  become  unilocular  by  the  confluence  of  their 
cells  ; ovary  unilocular,  uniovuiate,  pendent,  reflex  ; the  caryopsis  is  enve- 
loped by  the  calyx,  sharply  pointed  at  the  persistent  base  of  the  style. 

The  Globulariacese  are  inhabitants  of  temperate  Europe.  The  bitter 
leaves  of  certain  species  are  employed  in  medicine.  The  G, 

(fig.  196)  was  formerly  denominated  Frutex  Terrihilis^  in  consequence  of 
the  belief  that  it  was  violently  drastic.  Its  leaves  are  still  used  as  a 
substitute  for  senna  in  many  parts  of  central  Europe. 


196.  Globulavia  Alypura 


§ 48.  TJTEICULAmiE. 

Characierisiics  : Calyx  free ; corolla  hypogynous,  monopetalous,  irregu- 
lar ; stamens  two,  inserted  upon  the  tube  of  the  corolla;  fruit  capsular; 
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placenta  parietal,  free  ; seeds  numerous,  exalbuminous  ; radicle  straight ; 
all  aquatic  herbs. 

The  Utriculariae  derive  their  name  from  their  principal  genus  Utricu- 
Jaria,  which  is  so  called  from  the  presence  of  abundant  aerial  vesicles 
distributed  over  the  surface  of  their  subaqueous  leaves.  These  utriculi 
are  rounded  in  shape  and  furnished  with  a kind  of  moveable  aperture. 
Whilst  the  plant  is  young  these  little  bladders  are  filled  with  mucus  a 
little  heavier  than  water,  which,  acting  as  a weight,  cause  the  plant  to 


197.  (1)  Sprig  of  XJtricularia.  (2)  Magnified  Leaf,  (ci)  Magnified  Vct.icle, 


descend  to  the  bottom  of  the  water.  As  the  period  of  flowering  arrives, 
the  utriculi  secrete  a gas  which  fills  them,  makes  them  specifically  lighter, 
and  thus,  by  lessening  the  specific  gravity  of  the  leaves,  causes  them  to  rise 
to  the  water’s  surface.  No  sooner  has  the  period  of  flowering  terminated, 
than  the  vesicles  begin  once  more  to  secrete  the  heavy  mucous  fluid,  and 
the  leaves  again  sinking,  the  plant  arrives  at  its  original  situation,  and 
deposits  its  seeds  in  the  subaqueous  mud,  there  to  remain  until  they  ger- 
minate and  produce  young  plants. 
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This  family  is  distributed  over  tho  entire  world,  although  chiefly  found 
in  tropical  regions  of  the  old  continents. 


§ 49.  PLANTAGINACE.®. 

Characteonstics : Calyx  free  ; corolla  hypogynous  monopetalous ; sta- 
mens inserted  upon  the  corolla  or  upon  the  receptacle  alternate  with  the 
petals ; ovary  one  or  two  celled,  uni-or  multiovulate  ; fruit  one  or  many 
seeded ; seed  dicotyledonous  ; embryo  straight  or  but  slightly  curved  in 
the  axis  of  a fleshy  albumen ; radical  inferior.  The  Plantains  are 


/ 


198.  Plantago  Major, 


perennials,  generally  herbaceous ; leaves  sometimes  radical,  sometimes 
cauline,  simple,  without  stipules;  flowers  complete,  sometimes  monoe- 
cious, arranged  sometimes  in  the  form  of  a spike,  sometimes  solitary,  or 
almost  solitary : calyx  monosepalous,  persistent,  with  four  divisions,  the 
divisions  almost  equal  with  each  other ; corolla  tubular  or  urceolate,  its 
limb  three  or  four  partite,  regular  or  almost  regular,  persistent ; imbri- 
cated in  aestivation  ; stamens  four  in  number,  rarely  one.  The  ovary  of 
monoecious  species  is  unilocular  j ovule  simple,  reflex, 

41  ^ [Botakt  10] 
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The  Plantaginaceae  are  not  banished  from  any  climate,  though  they 
especially  inhabit  the  temperate  regions  of  the  northern  hemisphere, 
principally  the  Mediterranean  region  and  North  America.  Only  few 
species  grow  in  the  low  countries  of  the  torrid  zone,  although  not  unfre- 
quent upon  the  mountains. 

The  root  and  leaves  of  the  Plantain  are  slightly  bitter  and  astringent, 
occasionally  a little  saline.  The  long  spiked  Plantain  (JPlantago  Major) ^ of 
which  a representation  is  given  (fig.  198),  and  other  species,  were  formerly 
remedies  of  great  repute  in  the  treatment  of  intermittent  fever,  but  they 
have  now  fallen  into  disuse.  The  Stag-horned  Plantain  (P.  Goronopus) 
was  formerly  employed  by  the  ancients  as  a remedy  for  hydrophobia,  but 
it  is  only  now  used  in  certain  parts  of  Europe  as  a salad. 


§ 50.  PLUMBAQ INACE.®. 

Oharacteristics : Calyx  free  ; corolla  hypogynous,  monopetalous,  or 
polypetalous  ; stamens  inserted  upon  the  receptacle  of  the  monopetalous 
tribes,  and  upon  the  corolla  of  those  which  are  polypetalous  ; ovary  uni- 


199.  Statice  Imbricata. 


locular  : ovule  solitary,  pendent ; seed  dicotyledonous  j embryo  straight, 
in  a farinaceous  albumen ; radicle  superior. 
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The  Plumbaginacese  are  herbs  or  shrubs,  having  leaves  which  are 
radical,  fasciculated,  or  alternate,  cauline,  and  ex-stipulate.  The  flowers 
are  complete,  disposed  in  spike,  or  panicle,  or  dense  involucrum.  Calyx 
monosepalous,  tubular,  arranged  in  five  folds,  or  else  five  partite,  per- 
sistent. The  corolla  is  composed  of  five  petals,  sometimes  free,  or  nearly 
free,  occasionally  aggregated,  contorted,  or  imbricated  in  aestivation. 
The  five  stamens  are  opposite  to  the  petals ; ovary  with  three,  four,  or 
five  carpels,  joined  by  their  edges  into  one  single  cell;  ovule  reflex, 
pendent  from  a funiculus  springing  from  the  lower  part  of  the  cell ; style 
divided  into  three,  four,  or  five  stigmas ; fruit  sometimes  dividing  into 
five  valves  at  its  summit,  sometimes  opening  at  its  base. 

This  natural  order  is  usually  subdivided  into  the  two  tribes  of  Staticeas 
and  the  true  Plumbaginacese.  The  general  aspect  of  the  first  tribe  may 
be  seen  in  the  accompanying  diagram  of  the  Statice  Imhricata  (fig.  199). 


§ 51.  PRIMULACE^. 

Characteristics : Calyx  free  or  rarely  adherent ; corolla  monopetalous, 
hypogynous,  or  perigynous^  regular ; stamens  inserted  upon  the  corolla, 
their  number  equal  to  the  parts  of  the  corolla  and  opposed  to  its  lobes ; 
ovary  unilocular ; placenta  central,  free  ; ovules  curved,  seldom  reflex ; 
fruit  capsular  ; seeds  numerous,  dicotyledonous,  albuminous. 

The  PrimulacesB  derive  their  name  from  the  genus  Primula^  so  called 
because  its  species  flower  in  the  spring.  They  are  for  the  most  part 
herbaceous,  annual  or  perennial,  having  a ligneous  or  tuberous  rhizome. 
The  stem  is  usually  subterraneous  and  short.  The  leaves  are  in  some 
species  radical  and  fasciculated,  in  others  cauline  and  opposite,  or  verti- 
cillate,  or  alternate,  and  devoid  of  stipules.  Flowers  complete,  either 
solitary  or  arranged  in  umbels  on  the  summit  of  a shaft,  or  solitary,  or 
arranged  in  cymes  springing  from  the  axilla  of  the  leaves,  occasionally 
terminal  in  spikes.  Calyx  monosepalous,  usually  five  partite.  Corolla 
rotate,  campanulate,  or  infundibiliform,  or  bilabiate,  contorted  in  aestiva- 
tion, sometimes  absent.  Ovary  composed  of  as  many  carpels  as  there 
are  lobes  to  the  calyx.  Placenta  for  the  most  part  globular,  and  com- 
municating with  the  summit  of  the  ovary  by  arachnoid  filaments.  Style 
and  stigma  simple.  Fruit  a capsule  transversely  or  longitudinally  de- 
hiscent. Seeds  ordinarily  fixed  upon  a central  hilum ; embryo  straight 
in  the  axis  of  a fleshy  albumen. 

The  P’rimulaceoe  principally  inhabit  the  temperate  regions  of  the 
northern  hemisphere,  especially  in  Europe  and  Asia.  They  not  only 
please  the  eye  by  the  beauty  of  their  flowers,  but  also  contribute  some- 
thing 10  the  resources  of  medicine.  The  common  Primrose  {Primula 
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Veris)  is  an  indigenous  and  a very  common  species,  the  fresh  root  of 
which  diffuses  a mixed  odour  of  Garlic  and  Aniseed.  It  also  contains  a 
bitter  principle  and  a volatile  oil.  It  was  formerly  employed  as  a tonic, 
but  has  now  given  place  to  more  efficacious  remedies.  The  Auricula,  or 
Bear’s  Ear,  as  it  is  called  in  some  parts  of  the  continent,  is  employed  by 
the  inhabitants  of  some  parts  of  the  Alps  as  a remedy  for  consumption. 
It  is  equally  good  with  all  others  proposed  at  different  times  as  a remedy 
for  that  disease. 


200.  The  Black  Auricula  (Primula  Auricula  Nigra). 


All  the  members  of  the  Primrose  tribe  are  in  great  repute  as  ornamental 
plants,  more  especially  the  Auriculas.  These  plants  are  natives  of  the 
Alps,  and  from  which  horticultural  skill  has  developed  several  varieties. 
The  Cyclamen  {^Cyclamen  EuropcBum)  possesses  radical  leaves,  which  are 
covered  with  'white  spots  above,  and  red  on  their  lower  surface ; the 
corolla  has  a roseate  tint,  and  in  all  the  species  of  this  genus  the  tube  of 
the  corolla  is  turned  towards  the  sky,  whilst  its  limb  or  free  portion  is 
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directed  towards  the  ground,  as  represented  in  the  accompanying  diagram 
(fig.  201). 


§ 52.  EBENACEiE. 

Characteristics : Calyx  free ; corolla  hypogynous,  monopetalous  ; sta- 
mens sometimes  equal  in  number  to  that  of  the  lobes  of  the  corolla,  and 
alternating  with  them,  sometimes  double  or  quadruple  in  number ; ovary 
many  celled,  uniovulate  ; ovules  pendent  from  the  summit  of  the  central 
angle ; fruit  bacciform ; seeds  few  in  number  or  occasionally  one  dicoty- 
ledonous, albumen  cartilaginous,  radicle  superior.  Trees  or  shrubs  pos- 
sessing an  aqueous  juice,  and  furnishing  a wood  which  is  very  dense. 

Individuals  of  this  natural  order  have  alternate  leaves  which  are 
coriaceous,  entire,  and  without  stipules.  Flowers  often  incomplete, 
. regular,  axillary.  Calyx  three  to  six  partite  and  persistent.  The  corolla 
is  caduceous,  urceolate,  slightly  coriaceous,  three  to  six  partite,  imbri- 
cated in  aestivation.  Stamens  inserted  at  the  base  of  the  corolla,  rarely 
in  the  receptacle.  The  berry  is  globular  or  ovoid,  sometimes  dry,  in 
which  case  it  opens  by  splitting. 

The  F.benaceae  are  found  in  tropical  Asia,  the  Cape,  Australia,  and 
tropical  America ; a few  species  are  met  with  in  the  Mediterranean 
district. 

The  members  of  this  natural  order  are  celebrated  for  the  hardness  of 
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their  wood.  Ebony  has  been  celebrated  from  all  antiquity  for  the  dark- 
ness of  its  hue,  general  beauty,  and  manifold  uses.  The  ancients  obtained 
it  from  Ethiopia ; at  present  our  supplies  are  chiefly  drawn  from  the 
eastern  coast  of  Africa,  especially  Mozambique.  Ebony  is  either  uni- 
formly black  or  marked  with  white  and  yellow  stripes.  It  is  a remark- 
able fact  that  the  wood  of  the  Ebenaceae  only  becomes  black  in  aged 
trees ; the  wood  of  young  plants  is  white.  The  appended  diagram  (fig. 
202)  of  a sprig  of  the  DiospyrosHirsuta,  a member  of  this  natural  order, 
illustrates  the  more  evident  characteristics  of  the  Ebenaceae. 


202.  Diospyros  Hirsuta. 


§ 53.  ILICINACE.®.  ' 

Charaeteristks : Calyx  free,  four  to  six  partite ; corolla  hypogynous,  • 
almost  monopetalous ; stamens  four  to  six,  alternate  with  the  petals ; 
ovary  two  to  six  or  many  celled,  uniovulate ; ovule  pendent ; fruit  dru- 
paceous ^ seed  dicotyledonous ; embryo  straight  at  the  summit  of  an. 
abundant  fleshy  albumen ; radicle  superior ; leaves  opposite,  simple, 
without  stipules.  The  Ilicinaceae  are  evergreen  ligneous  plants,  with 
petiolate  shining  leaves.  The  flowers  are  regular,  axillai-y,  and  small, 
usually  white  or  greenish  in  colour.  Calyx  persistent,  imbricated  in 
aestivation,  as  is  also  the  corolla.  Anthers  adnatant ; ovules  pendent  at 
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the  summit  of  the  central  angle  of  each  cell,  and  reflected ; fruit  com- 
posed of  agglomerated  drupes. 

The  Ilicinaceae  are  nowhere  abundant,  but  they  are  more  plentiful  in 
north  and  equatorial  America  and  the  Cape  of  Good  Hope  than  elsewhere. 
In  tropical  Asia  and  in  Europe  they  are  comparatively  rare. 

Most  of  the  species  of  this  natural  order  contain  a bitter  extractive 
principle,  to  which  the  denomination  ilicine  is  given,  and  which  in  certain 


203.  The  Common  Holly  (Ilex  Aquifolium).- 


* species  is  associated  with  varying  proportions  of  an  aromatic  resin  and  a 
glutinous  matter  termed  viscine.  Some  species  are  purely  tonic,  whilst 
others  are  purgative  and  emetic  ; a few  are  stimulant. 

The  common  Holly  {Ilex  Aquifolivm,  fig.  203)  is  a small  tree  distri- 
buted between  the  forty-second  and  fifty-fifth  parallels  of  north  latitude, 
and  which  in  cold  climates  is  only  an  unpretending  shrub.  It  grows  in 
greatest  perfection  in  the  mountainous  forests  of  eastern  Europe.  In 
gardens  it  is  cultivated  for  the  sake  of  its  pretty  red  berries  and  the  ever- 
during,  intense  green  of  its  leaves.  By  force  of  culture  many  varieties  of 
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the  Holly  have  been  obtained,  some  bearing  leaves  devoid  of  spines^ 
some  having  black,  yellow,  or  white  instead  of  red  berries.  Holly  leaves 
were  once  employed  as  a febrifiige  ; they  owe  their  medicinal  properties 
to  a principle  termed  ilicine^  which  admits  of  being  extracted.  Ilicine 
has  been  proposed  instead  of  quina  as  a remedy  for  intermittent  fever. 
From  the  inner  bark  of  the  Holly  the  substance  hird-lime  is  obtained. 


§ 54.  OLEACE.E. 

Characteristics : Calyx  free ; corolla  hypogynous,  regular,  composed  of 
four  petals,  free  or  coherent;  stamens  two,  inserted  upon  the  corolla; 
ovary  two  to  five  celled,  bi-  or  pluriovulate  ; ovules  pendent ; fruit  bacci- 


204.  Olive  Tree  (Olea  Europcea). 


form  or  capsular,  indehiscent,  loculicidal ; seeds  pendent,  dicotyledonous, 
albuminous ; stem  ligneous. 

The  Oleacese  are  trees  or  shrubs  having  opposite  petiolate  leaves  without 
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stipules.  Flowers  ordinarily  complete  and  disposed  in  a panicle,  cyme, 
or  fascicule.  Calyx  persistent,  four  partite,  sometimes  absent.  Corolla 
sometimes  absent,  composed  of  four  petals,  ordinarily  coherent,  infundi- 
biliform  or  campanulate,  valvate  in  sestivation.  Anthers  attached  by 
their  posterior  side,  ovules  ordinarily  twin.  Fruit  in  some  cases  an  uni- 
locular drupe,  as  in  the  Olive  ; sometimes  a bilocular  berry,  at  other 
times  a bivalved  capsule,  or,  lastly,  a dehiscent  capsule.  The  embryo 
occupies  the  axis  of  a central  albumen  ; radicle  superior. 

The  Oleaceoc  inhabit  temperate  regions,  especially  in  the  northern 
hemisphere.  They  are  rare  in  Asia  and  tropical  America.  The  greater 
number  of  Ash  species  (belonging  to  this  natural  order)  are  natives  of 
North  America.  The  Lilacs  have  passed  into  Europe  from  the  East. 
This  natural  order  is  interesting  in  the  double  respect  of  agriculture  and 
horticulture.  The  Olive  (OZm  Eurapceay  fig.  204)  is  a tree  devoid  of 
beauty,  but  whose  utility  is  immense.  The  ancients  obtained  it  from  the 
East,  whence  it  has  now  become  distributed  over  the  whole  Mediter- 
ranean region.  Its  drupaceous  fruit,  the  Olive,  is  too  well  known  to  need 
prolonged  description.  The  pericarp  of  this  drupe  is  charged  with  a 
valuable  oil,  which  is  obtained  by  expression.  In  the  manufacture  of 
soap  and  for  culinary  purposes  olive  oil  is  unrivalled. 

The  American  Olive  (^Olea  Americana)  bears  edible  drupes,  as  is  also 
the  case  with  many  exotic  species.  The  most  celebrated  of  these  is  the 
Chinese  Olive  (O.  Eragrans)^  the  flowers  of  which  are  mixed  by  the 
Chinese  with  the  leaves  of  their  Tea. 


§ 55.  JASMIXACE^. 

Characteristics  : Calyx  free;  corolla  hypogynous,  regular,  monopetalous, 
saucer-shaped,  five  to  eight  partite  ; stamens  two  inserted  upon  the  tube 
of  the  corolla;  ovary  two  celled,  uni-  or  bi-ovulate  ; ovules  collateral, 
ascendant ; fruit  a berry  or  capsule  ; seeds  erect,  dicotyledonous,  exal- 
buminous.  ' 

The  members  of  Jasminacese  are  usually  trees  or  shrubs,  often  climbing, 
leaves  ordinarily  opposite,  without  stipules ; flowers  complete ; calyx 
J^ersistent;  corolla  imbricated  in  sestivation  ; anthers  attached  by  their 
bases ; albumen  at  first  abundant,  but  towards  maturity  reduced  to  a very 
fine  membrane  ; radicle  inferior. 

Jasminacese  are  nearly  allied  to  Oleaceac,  from  which  they,  however, 
differ  in  certain  well-marked  characteristics,  such  as  the  number  of  their 
sepals  and  petals,  the  aestivation  of  their  corolla,  the  ascendant  ovules, 
the  endocarp  never  hard,  the  erect  seeds  and  albumen  almost  absorbed. 

The  principal  region  of  this  natural  family  is  tropical  Asia ; a few  species, 
however,  are  indigenous  to  the  Mediterranean  region.  The  greater  nurn- 


162 


FIRST  OUTLINES  OF  BOTANY. 


ber  of  J asminaceae  possess  a volatile  oil  in  the  tissue  of  their  corolla,  not 
obtainable  by  distillation.  The  so-called  oil  of  Jasmine  is  the  product  of 
stratifying  Jasmine  flowers  with  some  fixed  non-odorous  oil,  generally  oil 
of  Ben. 


205.  The  Common  Jasmine  (Jasminum), 


§ 56.  RHODORACEiE,  VACCINACEJE,  AND  ERICACE^. 

Characteristics : Calyx  free  or  adherent  to  the  ovary ; corolla  inserted 
upon  an  annulus  or  disc,  either  hypogynous  or  epigynous,  monopetalous, 
regular ; number  of  stamens  equal  to  that  of  the  lobes  of  the  corolla, 
alternating  with  them,  or  double  their  number ; anthers  bilocular,  sepa- 
rate celled ; ovary  one  to  five  celled,  with  central  placentae ; seeds 
inverse ; embryo  dicotyledonous,  straight,  in  the  axis  of  a fleshy  albu- 
men. 

The  plants  which  compose  these  three  families  are  united  into  one  by 
some  authors ; they  are  shrubs  or  evergreen  trees.  The  leaves  ordi- 
narily narrow  are  articulated  with  the  stem,  and  without  stipules  j 
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flowers  complete ; calyx  four  to  six  partite ; corolla  five  or  six  partite ; 
the  lobes  varying  as  to  depth,  sometimes  almost  free,  imbricated  in  aesti- 
vation ; ovule  pendent  or  reflex. 

Ericace^.  Corolla  generally  persistent ; ovary  free ; fruit  generally 
capsular. 

VACCiNACEiE.  Corolla  caduceous  ; ovary  inferior  ; fruit  bacciform  or 
drupaceous ; leaves  plane ; buds  ordinarily  covered  with  imbricated 
scales. 

RHODORACEiE.  Corolla  caduceous  ; ovary  free  ; capsule  septicidal ; 
leaves  plane ; buds  scaly,  cone-shaped. 


206.  Erica  Fulgens. 


The  Ericaceae  are  dispersed  over  all  the  globe ; they  are  especially 
abundant  in  the  cold  regions  of  the  northern  hemisphere  and  at  the  Cape 
of  Good  Hope.  The  Heaths  are  altogether  wanting  in  Asia,  America, 
and  Australia.  Some  species  of  this  genus  are  gregarious,  covering 
immense  tracts  in  western  and  central  Europe,  where  their  presence 
indicates  the  soil  to  be  unadapted  to  the  culture  of  cerealia.  The  greater 
number  of  species  belong  to  the  Mediterranean  region.  The  Vaccinaceae 
grow  for  the  most  part  on  this  side  of  the  tropic  of  Cancer  and  in  North 
America.  The  Rhodoraceae  chiefly  inhabit  the  temperate  and  cool 
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207.  llhodocl'judron  Ponticxiin.  206.  Kalmia  Latifiora. 
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regions  of  the  northern  hemisphere ; especially  the  elevated  mountains  of 
America.  Beyond  the  tropic  of  Capricorn  they  altogether  disappear. 
Most  of  the  Ericaceie  contain  bitter  astringent  principles,  sometimes  also 
a venomous  balsam.  The  berries  of  certain  species  are  edible.  The  Vac- 
cinacecc  are  especially  valuable  for  yielding  a refreshing  acidulated  fruit. 
Their  leaves  are  slightly  astringent.  The  Rhodoracese  are  narcotic. 

The  South  American  genus,  Thibaudia,  deserves  to  be  mentioned. 
The  Thibaudia  Melliflora  is  a shrub  which  grows  on  the  Andes  in  Peru ; 


209.  Macleaiiia  Corclata. 


its  flowers  are  rich  in  nectar,  and  are  eaten  by  the  natives.  The  Thi- 
baudia Macrophylla  produces  berries  which  the  inhabitants  of  Pasto,  in 
Columbia,  submit  to  fermentation  and  produce  a sort  of  wine.  The 
flowers  of  Thibaudia  Quereme  are  used  by  the  Peruvians  in  the  composi- 
tion of  an  aromatic  tincture  useful  in  toothache. 

The  Rhodoraceas  are  remarkable  for  their  narcotic  property.  The 
golden-leaved  Rhododendron  {Rhododendron  Chrysantlios)^  a shrub  grow- 
ing in  the  Alps  and  northern  Asia,  has  bitter  astringent  leaves,  employed 
occasionally  in  medicine.  The  Kalmias  of  North  America  are  still  more 
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narcotic.  If  eaten  by  cattle,  they  are  fatal.  Kalmia  Latlfolia^  if  svval- 
lowed,  causes  a species  of  drunkenness  and  delirium,  vomitings,  convul- 
sions, and  frequently  death.  The  intoxicating  honey  of  the  Euxine,  so 
celebrated  amongst  the  ancients  from  the  date  of  the  retreat  of  the  ten 
thousand,  derived  its  qualities  from  the  flowers  of  the  Azalea  ^ontica 
and  Rhododendron  Ponticum  (flg.  207). 

Most  of  the  species  already  mentioned  are  cultivated  in  gardens  as 
ornamental  shrubs.  The  Vaccinacese,  in  addition  to  the  genera  already 
mentioned,  furnish  to  horticulture  the  Thihaiidia  and  Macleania.  Thi- 
haiidia  Pulcherrima  was  originally  brought  from  nortnern  India ; its 
flowers  are  disposed  in  umbels  sessile  upon  the  aged  and  leafless  stems. 

The  corolla  of  these  flowers  is  tubular,  campanulate,  palish-red  in 
colour,  verging  occasionally  towards  greenish-yellow,  marked  longitudi- 
nally and  transversely  with  lines  of  deep  red. 


§ 57.  CELASTE,INACE.a;. 

Characteristics : Calyx  free,  four  or  flve  partite ; corolla  perigynous, 
with  four  to  flve  petals  ; stamens  four  to  five,  alternate  with  the  petals ; 
ovary  two  to  five  celled,  ordinarily  containing  one  or  two  ovules  ; ovules 
ascending ; fruit  capsular  or  drupaceous  ; seeds  generally  provided  with 
an  arillus ; embryo  dicotyledonous,  straight  in  the  axis  of  a fleshy 
albumen ; stem  woody ; leaves  provided  with  caduceous  stipules,  and 
ordinarily  alternate. 

The  Celastrinacese  are  usually  shrubs,  sometimes  climbing.  Their 
flowers  are  regular  axillary,  disposed  in  cymes,  small  green,  white,  or 
purple  in  colour. ' The  base  of  the  calyx  is  surrounded  with  a fleshy 
disc  sometimes  adherent  to  the  ovary.  The  petals  enlarged  towards  the 
base  are  inserted  upon  the  border  of  the  disc ; imbricated  in  aestiva- 
tion. The  ovary  is  merged  to  a varying  extent  into  the  disc ; ovules 
reflected.  Fruit  two  to  five  celled,  sometimes  dehiscent,  either  drupa- 
ceous, or  samaroidal,  or,  finally,  capsular  with  loculicidal  dehiscence. 
The  seeds  are  enveloped  in  a fleshy  arillus.  Radicle  inferior. 

The  Celastrinaceae  inhabit  for  the  most  part  the  sub-tropical  regions  of 
the  southern  hemisphere ; towards  either  pole  and  the  equator  they 
become  rare,  and  none  are  found  in  the  two  frigid  zones.  The  greater 
number  of  Celastrinaceae  contain  bitter  and  astringent  principles,  united 
with  others  which  are  acrid,  purgative,  and  emetic,  or  simply  stimulant. 
The  fruit  of  certain  species  is  fleshy  and  edible,  the  seeds  of  others  con- 
tain a fixed  oil.  The  Celastrus  Scandens  is  termed  by  the  French  Bourreau 
des  Arhres  (trees’  hangman),  because  it  winds  so  tightly  aroUnd  their 
trunk  that  they  are  strangled. 
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This  species  is  indigenous  to  North  America.  Its  bark  is  emetic. 
Tlie  C.  Venena^us,  a spring  shrub  growing  at  the  Cape  of  Good  Hope,  is 
dangerous  on  account  of  the  wounds  it  causes.  The  Maytenus  Macro- 
carpus  is  a Peruvian  shrub,  the  leaves  of  which  are  acid.  The  M.  Chili- 
ensis  is  an  efficacious  remedy  against  the  Poison  Oak.  The  decoction  of 
its  leaves  is  employed  as  a wash  for  application  to  parts  injured  by  the 
former  plant.  The  Kat  or  Gat  {Catha  Edulis)  is  cultivated  along  with 
Coffee  in  x^.rabia,  and  is  in  great  repute  amongst  the  Arabs  as  a preventive 
of  sleep.  They,  moreover,  pretend  that  localities  where  this  plant  grows 
are  always  free  from  the  plague. 


210.  Box-leaved  Celastrus. 


§ 58.  AMPELIDACE^  OE  VITACEiE. 

Characteristics:  Calyx  free ; petals  four  to  five  inserted  upon  the  border 
of  a hypogynous  or  sub-perigynous  disc ; aestivation  valvate ; stamens 
five,  opposed  to  the  petals ; ovary  two,  three,  or  six  celled ; ovules 
ascendant,  erect,  or  refiected;  berry  two  to  six  celled;  ovule  dicoty- 
ledonous, straight,  very  minute,  lying  at  the  base  of  a fleshy  albumen ; 
stem  ligneous  ; leaves  palmilobed,  digitate,  or  pennate. 

The  Ampelidace®  or  Vitacese  are  generally  trees  or  shrubs  supplied 
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for  the  most  part  with  tendrils,  containing  an  abundance  of  aqueous 
juice,  and  having  contorted  knotty  branches.  The  lower  leaves  are 
opposite  the  upper  ones,  alternate ; stipules  very  small,  sometimes  absent. 
The  flowers  are  minute,  greenish  in  colour,  arranged  in  a multifloral 
panicle  or  a corymbiform  cyme.  Calyx  very  small,  obscurely  dentated, 
and  nearly  entire,  surrounded  by  a disc,  on  which  the  petals  and  stamens 
are  borne.  The  corolla  is  polypetalous  or  almost  polypetalous  ; style 
very  short,  stigma  terminating  in  a flattened  head.  Seeds  contained  in 
a thorny  shell  ; radicle  inferior. 

Tribe  I.,  Viteje,  or  the  Vine  Tribe.  Characteristics:  Petals  and 
stamens  free  ; ovary  two  celled  ; floral  whorls  opposed  to  the  leaves. 

Tribe  II.,  Leace^.  Characteristics : Petals  coherent  at  the  base ; 
stamens  monadelphous  ; ovary  three  to  six  celled ; no  anthers. 

I,  The  Vitaceae  inhabit  all  the  intertropical  region,  and  especially  that 
of  Asia.  Beyond  the  tropics  they  are  rare,  more  especially  the  tropic  of 
Capricorn.  None  are  found  indigenous  to  Europe  ; and  if  wild  Vines  are 
found  in  the  forests  of  this  continent,  the  plant  is  to  be  regarded  as 
having  escaped  from  domesticity. 

The  true  country  of  the  Vine  seems  to  be  Mingrelia  and  Georgia, 
between  the  mountains  of  the  Caucasus,  Ararat,  and  Taurus.  The  most 
ancient  traditions  mention  the  Vine  as  having  been  made  use  of  by  man, 
the  culture  of  which  may  be  said  to  be  commensurate  with  the  advent  of 
man  upon  the  globe. 

If  we  examine  geographically  the  culture  of  the  Vine  as  at  present  cir- 
cumscribed, we  shall  find  the  northern  limit  of  the  region  to  be  bounded  on 
the  western  coast  of  Europe  by  the  embouchure  of  the  Loire.  This  limit, 
stretching  away  to  the  east,  approaches  still  further  towards  the  north 
until  it  attains  the  fifty-first  parallel  of  latitude  at  the  confluence  of  the 
Rhine  and  the  Moselle.  Vines  which  grow  to  the  north  of  this  limit  no 
longer  furnish  wine,  and  scarcely  yield  decent  vinegar.  The  culture  of 
the  Vine  succeeds  in  the  valleys  of  the  Rhine  and  Danube.  In  Hungary 
it  does  not  prosper  north  of  the  forty-ninth  degree  ; and  in  central 
Russia  it  stretches  along  the  northern  coast  of  the  Caspian  under  the 
forty-eighth  parallel.  This  limit,  if  viewed  in  its  ensemble^  corresponds 
with  an  arc,  the  extremities  of  which  rest  westward  on  the  forty-seventh, 
eastward  on  the  forty-eighth  parallel,  and  the  curve  of  which  rises  as 
high  as  the  fifty-first  degree  of  north  latitude.  This  curvature  is  ex- 
plained by  the  fact  that  more  heat  in  given  time  is  furnished  to  central 
than  to  littoral  plants.  Passing  on  from  the  Caspian  Sea  towards  the  East^ 
we  see  that  the  Vine  is  not  unknown  in  Bucharia  and  northern  Persia  ; but 
on  the  southern  declivity  of  the  Himalaya  range  it  becomes  rare,  and 
altogether  disappears  in  the  valley  of  the  Indus  and  the  maritime  region 
of  Persia.  South  of  the  twenty-ninth  degree  it  requires  to  be  protected 
against  the  ardour  of  the  sun.  Under  the  tropics  the  Vine  is  sometimes 
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plantea  m gardens.  It  grows  rapidly,  but  the  fruits  always  wither  before 
arriving  at  perfection.  In  North  America  the  Vine  is  rare,  not  being  culti- 
vated beyond  the  thirty-eighth  degree.  In  the  southern  hemisphere  the 
Vines  are  planted,  and  arrive  at  perfection  at  the  Cape  of  Good  Hope,  on 
the  coasts  of  Chili,  at  the  embouchure  of  the  Rio  Plata,  and  in  New  Holland. 
It  is,  however,  the  south  of  France  which  must  be  regarded  as  the  especial 
laud  of  the  Vine. 


The  greater  number  of  Vitacese  contain  acids  of  various  kinds  distri- 
buted  throughout  all  parts  of  the  plant,  and  in  various  proportions  ; 
sometimes  in  the  pure  condition,  sometimes  mixed  with  other  principles. 
In  the  berry  of  certain  species  is  found  a kind  of  sugar  named  by  chemists 
glucose^  otherwise  known  as  grape  sugar.  It  is  in  consequence  of  the  pre- 
sence of  this  sugar  that  the  juice  of  the  berries  when  expressed  ferment 
and  give  rise  to  wine,  a drink  which  we  have  scriptural  authority  for  saying 
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“rejoices  the  heart  of  man."  The  general  theory  of  wine-making  is  as 
follows.  The  ripe  berries  contain  glucose,  much  water,  a fermentive  prin- 
ciple, mucus,  tannic,  malic,  and  nitric  acids,  bitartrate  of  potash  (cream  of 
tartar),  in  addition  to  many  other  salts  and  colouring  matters.  The  grapes 
are  crushed  by  the  naked  feet  of  workmen  in  large  cisterns  of  wood  or  stone. 
On  the  expiration  of  a certain  time,  fermentation  commences  amongst  the 
various  principles  of  the  grape  ; the  mass  becomes  hot,  owing  to  certain 
chemical  compositions  and  decompositions  which  are  taking  place ; sugar 


212.  American  Vine. 


becomes  changed  into  alchohol  and  carbonic  acid,  and  the  liquor  becomes 
inebriating.  A scum  now  rises,  which  is  nothing  more  than  the  partially 
decomposed  ferment,  and  collects  in  a thick  crust.  After  the  lapse  of  a 
few  more  days  fermentation  ceases.  The  wine  is  now  formed,  and  only 
requires  to  be  cleared.  Red  wine  owes  its  colour  to  the  presence  of  a 
blue  resinoid  principle  resident  in  the  pellicle  of  the  fruit.  This  principle, 
insoluble  in  water,  is  soluble  in  alchohol,  and  therefore  colours  the  wine 
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in  proportion  as  the  alcoholic  fermentation  has  become  developed.  The 
free  acids  contained  in  wine  cause  this  blue  colour  to  change  to  red. 
Taking  advantage  of  these  principles,  nothing  is  more  common  than  the 
preparation  of  white  wine  from  dark  grapes ; all  that  is  necessary  to 
effect  the  result  being  the  removal  of  the  expressed  juice  from  the  grape 
husks  before  alcoholic  fermentation  has  set  in. 

The  preparation  of  sparkling  wines  is  effected  by  bottling  the  juice 
before  fermentation  has  quite  ceased.  In  this  way  a portion  of  carbonic 


acid,  which  would  have  escaped  under  other  circumstances,  is  forcibly 
retained  and  dissolved  in  the  wine. 

When  grapes  are  dried  they  constitute  raisins.  The  drying  process  is 
either  conducted  in  the  sun  or  artificially.  Raisins  of  Malaga,  of  Damas- 
cus, and  of  Corinth  (Currants)  are  all  sun-dried.  Valencia  and  all  other 
Raisins  are  dried  by  artificial  means.  The  American  representatives  of 
the  Vine  are  but  poor  substitutes  for  the  species  of  the  old  world,  the 
berries  being  harsh  tasted  and  acerb ; nevertheless,  the  American  native 
grape  is  not  altogether  despicable. 
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The  varieties  of  the  common  Vine  now  known  are  far  too  numerous  for 
enumeration,  even  in  a work  like  this.  Perhaps  of  all  these  varieties  the 
one  possessing  most  interest  is  the  little  Corinth  Grape,  which  yields 
our  so-called  Currants — a corruption,  by  the  way,  of  Corinths.  Strange 
to  say,  this  Grape,  if  planted  very  far  away  from  the  Grecian  Archipelago, 
ceases  to  yield  the  peculiar  grape,  but  degenerates,  and  furnishes  grapes 
of  ordinary  size  and  character.  A representation  of  the  Corinth  Grape  is 
subjoined  (fig.  213). 


§ 59.  AKALIACE^,  OR  HEDERACE^. 

Characteristics:  Calyx  adherent  to  the  ovary;  petals  five  or  ten  in- 
serted upon  an  epigynous  disc,  sessile  ; valvular  in  aestivation ; stamens 
inserted  with  the  petals,  in  number  equal  to  the  latter  and  alternate  with 


214.  Avalia  Racemosa. 


them,  or  double  their  number ; ovary  inferior,  two  or  more  celled,  uni- 
ovulate;  ovules  pendent  refiex ; styles  equal  in  number  to  the  cells, 
distinct  or  coherent;  fruit  bacciform,  dry, or  fleshy;  seed  inverse,  dicoty- 
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ledonous ; embryo  very  small  at  the  base  of  a fleshy  albumen ; radical 
superior. 

The  Araliaceje  generally  possess  a woody  stem,  and  have  for  the  most 
part  alternate  or  stipulate  leaves.  Flowers  regular,  .capitular,  umbelli- 
ferous, or  in  racemes. 

The  Araliaceaj  are  inhabitants  of  tropical  and  temperate  regions  of 
both  hemispheres.  This  natural  order  has  a certain  resemblance  to 


215,  The  Climbing  Ivy  (Hedera  Helix). 


TJmbelliferse,  both  in  general  aspect  and  chemical  qualities.  In  Araliaceae, 
however,  the  aromatic  resinous  principles  are  masked  by  astringent  and 
bitter  matters. 

The  common  Ivy  needs  no  description  as  to  general  appearance.  Its 
leaves  when  bruised  are  aromatic,  and  their  juice,  incorporated  with  fatty 
matter,  constitutes  a good  application  to  bums.  The  Jin-seng  (Panax 
Jin-seng)  grows  in  Tartary,  China,  and  Nepaul.  Its  root  contains  a 
bitter,  an  acrid,  and  a saccharine  matter.  The  plant  enjoys  in  Asia  an 
immense  reputation  as  a tonic,  and  sells  for  three  limes  its  weight  in 
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silver.  Panax  QuinquefoUum  grows  in  North  America ; its  root  is  col- 
lected and  sold  to  the  Chinese  as  a substitute  for  the  real  Jin-seng.  The 
Aralia  NudicauUs  is  celebrated  as  a sudorific,  and  its  roots  are  used  for 
the  purpose  of  adulterating  sarsaparilla. 


§ 60.  CORNACEiE. 

Characteristics : Calyx  adherent  to  the  ovary ; petals  four  inserted 
upon  an  epigynous  disc,  valvate  in  aestivation ; stamens  four  alternate 
with  the  petals;  ovary  inferior,  two  to  three  celled,  uniovular;  ovules 


pendent  refiected;  style  simple;  fruit  drupaceous,  two  or  three  celled ;. 
seeds  inverted ; embryo  dicotyledonous,  straight  in  the  axis  of  a fleshy 
albumen  ; radicle  superior. 

The  Cornaceae  are  generally  trees  or  shrubs  with  opposite,  simple,  or 
stipulate  leaves,  Flowers  disposed  in  a capitulum,  umbel,  or  corymb. 
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The  Cornaceae  are  allied  with  Caprifoliaceae,  from  which,  however,  they 
may  be  distinguished  by  their  free  petals.  They  are  also  allied  with 
Alariaceie  in  their  general  aspect  and  in  the  possession  of  a similar 
fructification. 

The  Cornaceae  inhabit  the  temperate  and  cool  regions  of  the  northern 
hemisphere.  Certain  members  of  the  order  possess  in  their  bark  a pecu- 
liar bitter  principle  termed  corniine^  also  an  astringent  matter.  Some 
produce  edible  fruits  and  oily  seeds.  The  greater  number  possess  a 
wood  of  great  hardness.  The  Cornel  tree  {Cornus  Mas)  is  generally 
diffused  over  most  parts  of  the  world.  The  C.  Sanguinea  (fig.  216)  pro- 
duces bitter  and  nauseous  fruits,  but  the  seed  yields  an  oil  useful  for 
illumination  and  the  fabrication  of  soap.  The  Benthamia  Fragifera  is  a 
shrub  of  Nepaul  and  Japan,  now  generally  cultivated  in  European  gar- 
dens. The  name  Fragifera  is  given  to  this  plant  on  account  ofuts  bearing 
a fruit  similar  in  general  appearance  to  a Cherry.  The  C.  Florida  is  a 
North  American  shrub.  It  possesses  an  astringent  bark,  and  is  employed 
as  a substitute  for  Quina  in  the  transatlantic  materia  medica.  The  Aucuha 
is  a Japanese  shrub,  an  evergreen  with  shining  leaves,  opposite  coriaceous, 
sometimes  plumose.  Flowers  dioecious,  small,  axillary,  disposed  in  pani- 
cles, four  petaloid,  four  staminiferous.  Ovary  adherent,  unilocular,  uni- 
Gvulate  ; ovule  pendent,  reflex.  Fruit  a berry.  This  shrub,  which  is 
full  of  ramifications  and  very  elegant,  is  a charming  garden  ornament. 


§ 61.  HAMAMELACE^. 

Characteristics  : Calyx  tubular,  adherent  to  the  ovary  ; limb  four  to 
five  partite;  petals  absent  or  inserted  upon  the  calyx,  and  alternating 
with  its  divisions ; stamens  indefinite  in  the  apetalous  genera,  in  the 
petaliferous  genera  double  the  number  of  the  petals,  some  sterile,  and 
opposite  to  the  petals,  others  fertile  and  alternate  ; anthers  square  or 
semicircular  ; ovary  half  inferior  two  celled,  uni-  or  multiovulate  ; ovules 
pendent  reflected  ; two  styles,  two  stigmata,  both  distinct;  capsule  septi- 
cidal,  having  one-seeded  cells. 

The  members  of  this  natural  order  are  trees  or  shrubs,  ordinarily 
covered  with  hair  arranged  in  the  form  of  stars.  Leaves  alternate, 
petiolate,  simple,  bistipulate.  Flowers  almost  sessile,  disposed  in  pani- 
cles, capitula,  or  spikes. 

The  few  species  composing  this  natural  order  are  dispersed  over  North 
America,  Japan,  China,  India,  Madagascar,  and  the  Cape,  The  Virginian 
Hamamelis  {Hamamelis  Virginicd)  is  a shrub  having  yellow  fasciculated 
flowers,  the  ovary  of  which  does  not  ripen  until  the  second  year.  It  is 
cultivated  in  gardens  for  the  sake  of  its  oily  farinaceous  seeds  ; the 
decoction  of  its  bark  and  leaves  is  charged  with  tannic  bitter  principles 
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and  a peculiar  volatile  oil.  The  alder-leaved  Fothergillia  {Fothergillia 
Alnijlora)  is  a shrub,  a native  of  Carolina,  but  cultivated  in  Europe.  Its 
inflorescence  is  a spike  composed  of  white  and  odoriferous  flowers.  Its 
fruits  discharge  their  seeds  with  a considerable  noise.  Thje  Mhodohia 
Championi  (fig.  217)  is  a small  tree  recently  discovered  in  China  by 
Captain  Champion,  in  the  forests  which  surround  Canton.  It  is  culti- 
vated with  facility  in  the  open  air  of  European  countries.  The  leaves  of 
this  tree  are  persistent,  its  flowers  grouped  in  five,  surrounded  with 
roseate  bracts,  which  might  be  almost  taken  for  a petaloid  floral  envelope. 


217.  E hodoleia  Championi. 


§ 62.  PHIL.\.DELPHACE.$:. 

Characteristics : Calyx  adherent  to  the  ovary,  valvate  in  aestivation ; 
petals  in  number  equal  to  the  divisions  of  the  calyx,  with  contorted  aesti- 
vation ; stamens  a multiple  number  of  that  of  the  petals ; ovary  three  or 
many  celled;  placenta  central,  multiovulate  ; o\mles  ascendant  or  pendent, 
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imbricauj,  reflex ; capsule  many  seeded ; seeds  enveloped  in  a loose 
testa ; embryo  dicotyledonous,  straight,  in  the  axis  of  a fleshy  albumen, 
the  length  of  which  it  equals.  The  members  of  this  natural  order  are 
erect  trees,  having  simple  opposite  leaves  without  stipules.  Their  flowers 
are  complete,  regular,  white,  odoriferous,  disposed  either  in  cyme  or 
panicle. 

The  Philadelplius  Coronarius  is  indigenous  to  central  Europe,  and  a 
frequent  garden  ornament.  Its  flowers  are  very  odorous,  and  were  for- 
merl)'  held  in  esteem  as  a medicine.  They  contain  a volatile  oil  some- 
times employed  as  an  agent  for  the  adulteration  of  oil  of  jasmine.  The 
Deiitzia  Scahra  is  a native  of  Japan,  now  cultivated  in  botanic  gardens. 
The  Japanese  employ  the  inner  bark  of  this  tree  as  a plaster ; its  leaves 
are  employed  to  impart  a polish  to  wood. 


218.  Philadelphus.  * ' 

% 

§ 63.  CEPHALOTACE^. 

I 

The  genus  Cephalotus,  which  Labillardiere  placed  amongst  the 
llosaceae,  and  which  other  authors  have  annexed  to  the  Saxifrages,  is 
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constituted  by  certain  perennial  vegetables  of  Australia,  having  a short 
subterraneous  stem  and  leaves  united  in  a tuft,  and  offering  two  distinct 
forms  ; one  form  plane,  oval  oblong,  the  other  situated  a little  below  the 
preceding,  composed  of  a petiole  dilated  into  a pair  of  labiate  expansions, 
the  lower  one  being  large,  hollowed  out  like  a cup,  the  upper  one 
smaller,  flat,  and  serving  as  a cover.  The  stem  is  pseudo-cauline,  on 
the  extremity  of  which  the  flowers  expand.  The  flowers  are  white  and 
small ; the . calyx  is  free,  six  partite,  petaloid,  valvate  in  aestivation, 


219.  Ccphalotus  Folliculai’is. 


corolla  absent.  The  twelve  stamens  are  inserted  upon  the  border  of  the 
tube  of  the  calyx.  The  six  ovaries  are  sessile  upon  a plane  receptacle 
alternate  with  the  sepals,  unilocular,  uni-  or  bi-ovulate.  Ovules  erect, 
reflex.  Fruit  composed  of  six  achaenia,  which  open  circularly  at  their 
base.  Cotyledon  small,  straight,  at  the  base  of  a fleshy  albumen.  One 
species,  the  Cephalotus  Follicularis  (fig.  219),  has  been  some  years  intro- 
duced into  European  gardens. 
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§ 64.  CRASSULACEiB. 

Characteristics:  Calyx  free;  petals  inserted  upon  the  base  of  the 
calyx,  in  number  equal  to  the  divisions  of  the  latter,  free  or  coherent  at 
the  base  ; imbricated  in  aestivation  ; stamens  inserted  'with  the  petals 
and  ordinarily  adherent  to  them;  their  number  equal  to  that  of  the 
petals,  or  double ; free  or  attached  to  an  axis,  each  furnished  with  a 
scale  at  its  base,  and  pluriovulate  ; ovules  horizontal  or  pendent ; folli- 
cules  ordinarily  free ; dehiscence  ventral,  sometimes  attached  to  the 
capsule,  in  which  case  the  dehiscence  is  dorsal ; seed  dicotyledonous, 
straight,  exalbuminous,  occupying  the  axis  of  a small  fleshy  albumen. 


220.  Crassula  Coccinea. 


The  Crassulaceae  are  in  some  cases  subligneous  herbs,  more  or  less 
charged  with  juicy  matter  ; leaves  ordinarily  simple,  deprived  of  stipules  ; 
flowers  terminal,  corymbous,  or  in  cymes,  or  agglomerated,  occasionally 
solitary. 

The  Crassulaceje  grow  in  the  warmer  parts  of  the  temperate  regions  of 
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the  old  continent.  They  thrive  in  the  jmest  arid  soils,  and  remain  fresh 
by  reason  of  the  humidity  they  absorb  from  the  air  as  well  as  the  soil. 
Nearly  all  the  moisture  thus  absorbed  is  retained,  because  the  surface  of 
these  plants  suffer  but  little  transudation,  very  few  stomata  or  evaporating 
pores  existing  in  their  structure.  All  the  Crassulacea3  abound  in  a 
slightly  saline  aqueous  juice  containing  malic  acid.  On  account  of  these 
constituents,  the  Crassulacese  have  acquired  some  celebrity  as  medicinal 
agents.  A few  species  are  edible.  The  Bedum  Telephium^  S.  Alburn^  and 
B.  Rejlexum,  also  the  Bempervivum  Tectorum  (Houseleek),  are  frequently 
employed  for  stimulating  wounds  ; the  Mediterranean  Crassulae  possess 
similar  qualities.  The  B.  Acre,  a plant  which  grows  in  sundry  places  in 
Europe,  contains  an  acrid  principle,  in  virtue  of  which  it  is  rubefacient 


221.  Sedmu. 


when  externally  applied,  purgative  and  emetic  when  administered  inter- 
nally. The  root  of  B.  Hhodiola,  so  called  from  the  circumstance  of  its 
diffusing  an  odour  similar  to  that,  of  a rose,  was  formerly  officinal  as  a 
sedative.  The  Greenlanders  boil  this  vegetable  and  eat  it  as  a pot- 
herb. 

The  leaves  of  Brxjophyllum  Colicinum  present  a very  curious  physio- 
logical phenomenon,  the  germs  of  this  plant  growing  at  the  extremity  of 
the  leaf-nerves. 


§ 65.  meseubryanthemacea:. 

Characteristics  : Tubular  calyx  consolidated  with  the  ovary  ; petals  in- 
definite, inserted  on  the  calyx ; ovary  many  celled,  placenta  applied  to  the 
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midrib  of  the  cai'pels,  and  occupying  the  lower  part  of  the  cell ; ovules 
numerous,  curved  ; stigmas  sessile  ; capsule  multivalvular  ; seed  dicoty- 
ledonous ; embryo  surrounding  a farinaceous  albumen. 

The  members  of  this  natural  order  are  herbs  or  small  shrubs,  and  are 
all  natives  of  the  Cape  of  Good  Hope.  Their  leaves  are  fleshy,  their 
flowers  axillary  or  terminal,  solitary,  or  disposed  in  the  form  of  a cymous 
corymb.  Capsule  at  first  fleshy,  then  almost  Avoody ; its  cells  opening 
centrifugally.  Epicarp  thick  and  coriaceous,  separated  from  the  endo- 
carp,  which  latter  is  persistent  under  the  form  of  double  membranous 
Triangular  leaf-like  appendages.  ' 


222.  Mesembryanthemum  Fulgidum. 

Many  species  of  this  natural  order  are  cultivated  for  the  beauty  of  their 
flowers  ; some,  too,  are  useful.  The  succulent  leaves  contain  many  salts, 
especially  oxalate  of  lime ; some  are  sapid  and  saccharine.  The  M. 
Cnjstallina,  which  is  a very  common  growth  in  the  Canary  Islands  and  the 
Mediterranean  region,  is  charged  with  gelatinous  vesicles,  which  causes 
it  to  appear,  Avhen  shining  in  the  sun’s  rays,  as  if  covered  with  a crest 
of  hoar-frost.  The  inhabitants  of  the  Canary  Islands  incinerate  this  plant 
for  the  purpose  of  extracting  soda  from  its  ashes.  The  fruit  of  M.  Edulis 
is  eaten  as  food  by  the  Hottentots.  M,  Fulgidum  is  a favourite  object 
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of  culture  cn  account  of  the  extreme  beauty  of  its  deep  purple 
flowers. 


223.  Mesembryantheraum  ralciforme. 


§ >66.  CACTACEiE. 

Characteristics : Calyx  adherent  to  the  ovary ; with  pluriserial,  petaloid 
limb,  almost  confounded  with  the  corolla ; petals  numerous,  pluriserial, 
imbricated  iii  sestivation,  inserted  upon  the  summit  of  a calycinal  tube, 
sometimes  free,  sometimes  coherent  below,  and  thus  forming  an  elongated 
tube ; stamens  numerous,  multiserial,  inserted  upon  the  base  of  the 
corolla ; ovary  inferior,  unilocular ; placentae  parietal,  multio^-ular ; berry 
pulpy ; seeds  numerous,  dicotyledonous ; embryo  straight  or  curved ; 
albumen  absent  or  scarcely  visible. 

The  Cactaceae  are  American  plants ; they  are  ligneous  and  fleshy ; 
their  stem  is  branched  or  simple  by  the  suppression  of  buds  ; cylindrical, 
fluted,  flat,  or  globular,  covered  with  teat-like  tubercles,  the  repre- 
sentatives of  abortive  branches.  The  leaves  are  generally  absent,  or 
at  most  indicated  by  a small  cushion-like  excrescence  lying  beneath  a 
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bud ; sometimes  perfect,  plane  and  petiolate  (^Pereskia) ; the  buds  situated 
upon  the  axilla  of  the  abortive  leaves  are  of  two  orders,  the  inferior  ones 
are  covered  with  spines,  whilst  the  superior  ones  are  developed  in  branches 
or  in  flowers. 

The  berries  of  many  of  the  Cactus  tribe  are  employed  in  medicine  as  a 
remedy  for  bilious  affections.  The  Opimtia  Communis  has  long  been 
naturalised  in  the  Mediterranean  regions  ; also  the  Nopal.  Upon  these 
plants  thrive  the  valuable  cochineal  insect,  from  which  carmine  and  car- 
mine iake  are  extracted. 


224.  Eehinocactus  Pectiniferus. 


§ 67.  GROSS ULACE.E. 

Characteristics : Calyx  coloured,  tubular,  adherent,  prolonged  to  a 
varying  extent  below  the  ovary ; petals  inserted  upon  the  throat  of  the 
calyx,  equal  in  number  to  the  divisions  of  the  latter  ; testivation  imbri- 
cated ; stamens  equal  in  number  to  the  petals  and  alternate  with  the 
latter  ; ovaries  inferior  and  one  celled  ; placentfe  usually  two,  parietal  or 
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attached  to  the  valves ; ovules  horizontal,  reflex ; berry  pulpy ; seeds 
angular,  dicotyledonous ; embryo  straight  in  the  base  of  an  almost 
corneous  albumen. 

Members  of  this  natural  order  are  usually  armed  with  spines  situated 
below  the  leaf;  the  leaves  are  alternate  or  fasciculated;  limb  palmilobed ; 
petiole  dilated.  The  flowers  are  disposed  in  axillary  racemes  in  the 
species  which  are  deprived  of  spines  ; they  are  solitary  or  few  in  number 
in  these  pine -bearing  species.  The  berry  is  surrounded  by  the  persistent 


225.  The  White  Currant  (Ribes  Albiclum). 

limb  of  the  calyx.  The  seeds  have  a gelatinous  testa,  in  which  a long^ 
raphd  ramifies.  The  endopleura  is  adherent  to  the  albumen. 

The  Grossulaceae  are  for  the  most  part  inhabitants  of  the  temperate 
and  cool  regions  of  the  northern  hemisphere.  The  genus  Ribes  consti- 
tutes nearly  all  the  family  to  which  it  imparts  the  distinctive  name.  Its 
species  contain  in  their  herbaceous  portion  a resinous  aromatic  principle. 
Their  fruit  is  filled  with  a saccharine  mucilage  in  combination  with  malic 
and  citric  acids,  and  occasionally  astringent  matters. 

Gooseberry  and  Currant  trees  are  so  well  known  that  any  p'olongcd 


FIRST  OUTLINES  OF  BOT.iNY. 


175 


description  of  them  would  be  useless.  They  are  amongst  the  most 
delicious  of  cultivated  fruit,  and  furnish  no  bad  substitute  for  the  Vine  as 
a wine-making  material. 


§ 68.  ONAGRARIACEiE. 

Characteristics : Calyx  adherent ; petals  equal  in  number  to  the  divi- 
sions of  the  calyx,  contorted  in  aestivation ; stamens  equal  in  number  to 
the  petals,  or  double ; ovary  inferior,  plurilocular ; ovules  reflex ; fruit 
capsular  or  bacciform,  two  or  three  celled ; seeds  having  a chalaza 
winged,  interrupted,  or  filamentary ; seed  dicotyledonous,  exalbuminous. 

The  members  of  this  natural  order  possess  leaves  without  stipules ; 
^flowers  sometimes  axillary  and  solitary,  sometimes  in  the  form  of  corymb 
or  spike.  They  are  chiefly  extra  tropical,  and  belong  for  the  tnost  part 
to  the  northern  temperate  zone.  Two  species,  Epilohium  and  Circcea 
are  mucilaginous.  The  ancients  believed  that  the  aqueous  infusion  of 
Epilobium  Angustifolium  had  the  property  of  taming  wild  animals,  and 
that  its  vinous  tincture  was  exhilarent  when  administered  to  human 
beings.  JEnothera  Biennis  and  AE.  Buaveolens^  originally  natives  of  North 
America,  but  now'  cultivated,  like  many  of  its  congeners,  in  our  gardens, 
possess  a saccharine  root,  which  is  sometimes  used  as  an  article  of  food. 
Fusckias  are  elegant  shrubs,  indigenous  to  New  Zealand  and  North 
America,  now  common  enough  in  our  gardens.  They  are  remarkable  for 
the  beauty  of  their  foliage,  their  petaloid  calyx,  and  their  convolate 
corolla.  The  berries  of  certain  New  Zealand  species  are  an  agreeable 
perfume. 


§ 69.  ANACARDIACE.2:  AND  SPONDIACE.J:. 

Characteristics : Flowers  ordinarily  dioecious  by  abortion ; calyx  free, 
or  rarely  adherent  to  the  ovary  ; petals  inserted  upon  a perigynous  disc, 
or  else  upon  a short  stipes,  equal  in  number  to  the  divisions  of  the  ^ 
calyx ; sometimes  absent ; imbricated  in  aestivation ; stamens  equal  in 
number  to  the  petals,  and  alternate  with  them,  or  in  double  or  multiple 
number  ; carpels  ordinarily  reduced  to  one ; unilocular  or  four  to  five 
distinct,  one  alone  being  fertile ; ovule  single,  ascending,  ordinarily  free, 
curved  or  half  reflex;  fruit  drupaceous  or  dry;  seed  dicotyledonous,: 
•exalbuminous,  curved;  stem  woody;  juice  gummy  or  milky;  leaves; 
alternate  and  without  stipules. 

The  Anacardiaceae  owe  their  properties  to  a resinous  juice  which  in- 
•certain  species  resembles  pine  turpentine ; in  the  greater  number  oT 

48*  [Botant  I!.] 
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226.  Mastic  Slu’ub,  Pistachia, 

f 

basis  of  several  varnishes,  is  largely  used  by  orientals  as  a masticatory^ 
whence  its  name.  By  these  persons  it  is  believed  to  purify  the  breath. 
The  F.  Terehinthus  grows  spontaneously  in  the  whole  Mediterranean 
region.  From  its  inward  trunk  flows  a limpid  adhesive  juice,  yellowish- 
blue  in  colour,  and  of  a penetrating  odour,  something  between  that  of 
citron  and  fennel.  Its  taste  is  balsamic,  exempt  from  bitterness  and 
acridity.  This  substance,  known  as  Scio  Twpentiney  is  rarely  pure,  and 


species,  however,  this  resinous  principle  is  mixed  with  certain  acrid 
matters,  which,  on  contact  with  the  air,  becomes  black,  and  imparts  to 
the  secretion  very  stimulating,  sometimes  venomous,  properties.  Tfce 
bitter  and  astringent  principles  which  some  individuals  of  this  natural 
order  contain  in  their  bark  and  wood  modifles  the  action  of  the  stimu- 
lating matter.  The  fruit  of  certain  species  is  fleshy,  abundant  in  sugar 
and  free  acids ; sometimes  edible.  The  seeds  contain  a fixed  oil. 

The  Fistacliia  Lentiscus,  or  Mastic^  a jDlant  cultivated  in  the  Grecian 
Archipelago,  and  the  P.  Alantica,  native  of  the  Mauritius,  are  valuable 
for  their  product — mastic.  This  substance,  employed  by  ourselves  as  the 
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chemistry  is  unequal  to  detect  the  fraud.  Its  seeds,  formerly  employed 
in  passive  hoemorrhages  and  dysentery,  are  at  present  held  in  but  little 
repute.  The  JPistachia  Vera,  originally  a native  of  Persia  and  Syria,  is 
now  grown  in  the  whole  Mediterranean  region  ; its  oily  seeds,  under  the 
name  of  Greot  Almonds,  are  very  agreeable  in  taste,  atid  are  employed 
by  druggists  in  France  as  the  basis  of  certain  emulsions. 

The  Mango  (Mangifem  Indica)  is  a tree  originally  of  Asia,  but  it  is 
now  cultivated  in  many  tropical  regions  for  the  sake  of  its  fruit.  This  is 
very  agreeable  in  taste,  but  it  must  be  sparingly  partaken  of,  or  much 
constitutional  disorder  results. 


227.  The  Cashew  Tree  (Anacardimn  Occidentale). 


In  exchange  for  the  Mango  which  America,  has  received  from  Asia, 
the  latter  continent  and  Africa  have  derived  from  America  the  Cashew 
tree  {Anacardium  Occidentale,  fig.  227).  It  is  indigenous  to  central 
America  and  the  West  India  Islands ; its  nut,  small  and  reniform,  termed 
the  cashetu,  grows  at  the  summit  of  a fleshy  panicle  like  a large  pear  in 
general  appearance.  The  pericarp  contains  a caustic  oil;  the  seed  is 
ahftond-tasted  j the  peduncle,  named  the  Cashew  Apple,  is  acidulous. 
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saccharine,  and  a little  acrid,  but  nevertheless  agreeable.  From  the 
epicarp  a blistering  ointment  is  sometimes  prepared,  and  the  entire  fruit 
is  useful  in  certain  diseases.  Cashew  gum  exudes  from  the  trunk  of  the 
tree,  but  it  is  applied  to  no  useful  purpose. 

The  Anacardium  Orientale  is  a native  of  the  East  Indies.  Its  imma- 
ture seeds  yield  a glutinous  matter  like  bird-lime,  and  from  which  the 
celebrated  Chinese  varnish  is  prepared. 


228.  Fustic  Sumac  (Rhus  Cotinus.) 


The  Sumacs  possess  various  properties.  Fustic  Sumac  {Illius  Cotinus^ 
fig.  228)  is  indigenous  in  eastern  Europe ; its  bark,  slightly  aromatic  and 
very  astringent,  is  considered  by  some  as  a good  substitute  for  that  of 
Cinchona ; its  leaves  are  also  employed  in  medicine,  and  from  its  wood  a 
yellow  dye-stuff  is  extracted.  The  Curriers’  Sumac,  Rhm  Coriaria^  is  a 
T>ative  of  the  Mediterranean  region.  Its  acid  fruits  are  used  by  the 
Turks  as  a condiment;  its  leaves  and  young  shoots  are  employed  by 
cnrriers  and  dyers.  The  fruit  and  flowers  of  the  Rhus  Typhinum,  Gla^ 
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hruniy  and  JElegans^  all  natives  of  North  America,  are  employed  as  condi- 
ments. The  Jamaica  Sumac  {R.  Metopii)  secretes  a purgative  gum- 
resin  from  its  bark.  The  S.  Vernix^  or  Varnish  Sumac,  is  a Japanese 
shrub,  from  the  stem  of  which  is  obtained  by  incision  a milky  juice,  which 
thickens  and  turns  black  when  exposed  to  the  air,  and  which,  after  being 
dissolved  in  a drying  oil,  constitutes  the  celebrated  black  Japanese  varnish. 
The  R.  Radicans  and  R.  Toxicodendron  are  both  natives  of  North  America, 
and  but  slightly  distinguishable  from  each  other.  When  the  period  of 
flowering  arrives,  both  these  plants  secrete  an  abundant  quantity  of 
milky  juice,  which  turns  black  in  contact  with  the  air.  This  juice  is  so 
exceedingly  acrid,  that  if  a person  sits  in  the  shade  of  one  of  the  poison 
Sumacs,  his  skin  becomes  violently  inflamed,  reddens,  swells,  and 
covered  with  pustules.  The  leaves  of  this  Sumac  are  recommended 
in  paralysis,  dartrous  affections  of  the  skin,  and  even  consumption. 

Certain  species  of  Schinus  disengage  noxious  effluvia.  The  Schinus 
Molle  furnishes  a mastic  which  is  slightly  purgative.  Its  bark  and  leaves 
are  aromatic,  and  its  drupe  is  saccharine.  The  DiLvaua  Bepeiidens  is  a 
little  spring  tree,  native  of  Chili,  the  infusion  of  the  seeds  of  which  are 
stomachic,  diuretic,  and  anti-hysteric ; moreover,  an  intoxicating  drink 
named  Chicha  is  prepared  from  them.  The  decoction  of  its  bark  and  the 
gum  secreted  by  the  tree  are  balsamic  and  healing  when  applied  to 
wounds.  The  species  of  the  genus  Spondias  are  not  without  interest. 
The  S.  Purpurea  of  the  West  Indies  has  drupes  of  an  acidulated  saccha- 
rine taste,  very  agreeable  as  food.  The  drupes  of  S.  Lutea  are  smaller, 
but  more  useful,  being  employed  as  a medicine.  The  congener  of  the 
two  spreading  species  is  cultivated  in  the  Friendly  and  Society  Islands, 
Its  fruit  is  very  agreeable  and  wholesome,  almost  rivalling  in  delicacy  the 
Pine-apple. 


§ 70.  AURANTIACE^. 

Characteristics : Calyx  free,  monosepalous  ; petals  hypogynous,  free, 
or  almost  free,  in  number  equal  to  the  parts  of  the  calyx,  with  which 
they  are  alternate ; imbricated  in  aestivation ; stamens  in  number  double 
or  multiple  the  number  of  the  petals,  monadelphous  or  polyadelphous ; 
filaments  ordinarily  flat  and  uniserial ; style  simple  ; stigma  capitular ; 
berry  with  thick  rind  and  pulpy  endocarp  ; seeds  provided  with  a raphe, 
and  frequently  containing  numerous  embryos ; embryo  dicotyledonous, 
exalbuminous,  straight ; radicle  superior. 

The  Aurantiaceae  are  for  the  most  part  natives  of  tropical  Asia,  but  they 
are  now  distributed  over  all  parts  of  the  globe  where  the  temperature  ia 
sufficiently  high  to  be  congenial  to  their  culture.  Their  leaves  are  alter- 
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nate,  without  stipules,  often  growing  at  the  extremity  of  a flattened 
petiole,  solitary  or  in  corymbs.  The  bark,  the  leaves,  calyx,  petals,  fila- 
ments, and  epicarp,  are  all  supplied  with  vesicles  containing  volatile  oil. 

This  beautiful  family  is,  chemically,  remarkable  for  its  volatile  oil  and 
aromatic  bitter  constituents  ; its  free  acids  (principally  malic  and  citric). 
The  Citron  {Citrus)  is  the  principal  genus  of  the  family.  The  Orange 
{Citrus  Aurantium),  originally  a native  of  the  East  Indies,  is  now  culti- 
vated in  almost  all  tropical  and  warm  temperate  countries.  In  France, 
however,  it  requires  protection  during  the  winter.  The  Citron  (C.  Vul~ 


229.  The  Lemoai  Tree  (Citrus  Limonium), 


garis)  is  the  most  useful  species  of  the  genus  ; its  berry,  sometimes 
termed  the  Bitter  Orange,  is  not  edible,  but  from  it  are  extracted  many 
delicious  perfumes,  and  its  pulp  makes  an  excellent  confection.  It  is 
from  the  flowers  of  this  species  that  chemists  obtain  the  essence  of 
neroli.  All  its  various  parts  are  in  point  of  fact  more  aromatic  than 
similar  parts  of  the  Orange  tree.  The  Lime  (C.  the  Bergamot 

{Q.  Bergamota)^  the  Lemon  (C.  Limonium)^  are  all  members  of  the  genus 
Citrus ; all  yield  from  almost  every  part  of  their  substance  an  odorous 
volatile  oil.  The  celebrated  Euu  de  Cologne  is  nothing  more  than  a solu- 


FIRST  OUTLINES  OF  BOTANY. 


181 


tion  of  volatile  oils  extracted  from  many  genera  of  Aurantiacese  and  dis- 
solved in  alcohol. 

The  Cedran  was  not  introduced  into  Europe  until  subsequently  to  the 
period  of  Alexander  the  Great’s  Asiatic  conquests.  It  is  a native  of 
Persia  and  Mesopotamia. 

The  Meliacese,  a sub-family  of  Aurantiaceae,  are  trees  or  shrubs, 
natives  for  the  most  part  of  the  tropics.  Their  Leaves  are  generally  alter- 
nate and  without  stipules ; their  flowers  are  regular,  arranged  either  in  a 
panicle  or  corymb,  cyme  or  spike.  They  contain  acrid  and  bitter  astrin- 
gent principles,  by  virtue  of  which  they  are  tonic  and  stimulating.  The 
Melia  Azederach  (fig.  230)  is  a tree  growing  in  Persia  and  Syria,  but  which 
has  been  naturalised  in  MediteiTanean  Europe  and  North  America.  It 
has  very  energetic  properties,  aU  its  parts  being  bitter  and  purgative. 


Characteristics : Calyx  free,  five  partite,  each  division  ordinarily  fur- 
nished with  two  glands  at  tte  base;  petals  five,  either  inserted  upon  the 
receptacle  or  upon  a hypogynous  or  subperigynous  disc ; imbricated  in 
aestivation ; stamens  double  in  number  to  that  of  the  petals,  sometimes 
all  of  them  fertile,  in  other  cases  partly  sterile;  filaments  ordinarily 
coherent  at  their  base ; ovary  composed  of  three  carpels,  rarely  two. 


230.  Melia  Azederaeh. 


§ 71.  MALPIGHIAOEiB, 
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either  incorporated  with  the  axis  or  free  at  the  summit,  giving  rise  to 
three  or  two  uniovulate  cells ; ovule  reflex,  attached  to  a pendent  funi- 
culus ascending  by  its  free  extremity ; fruit  composed  of  two  or  three 
scales,  ordinarily  samaroidal ; seeds  inverted,  dicotyledonous,  exalbu- 
minous,  rarely  straight,  cotyledons  ordinarily  bent  on  themselves ; radicle 
superior. 

The  Malpighiacese  are  usually  trees  or  shrubs,  for  the  most  part 
covered  with  hairs,  which  sometimes  degenerate  into  prickles,  though  not 
invariably.  The  leaves  are  ordinarily  opposite,  single,  devoid  of  stipules.. 
Inflorescence  a cyme  or  corymb. 


231,  Malpighia  Volubilis. 


, § 72.  ACEEACE.E. 

( 

Characteristics : Calyx  free,  with  four  or  five  divisions,  caduceous ; 
petals  four  or  five,  alternate  with  the  sepals,  inserted  upon  a hypogynous 
disc ; aestivation  imbricate  ; stamens  four  to  twelve,  ordinarily  eight ; 
ovary  free,  composed  of  two  carpels,  bilocular  and  perpendicularly  com- 
pressed at  the  line  of  junction  ; ovules  double  in  each  cell,  pendent  os 


332,  The  Sycamore  (Acer  Pseudoplatanus).  233.  The  Plane  Tree  (Acer  Plantanoides). 
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curved ; fruit  samaroidal ; seed  dicotyledonous,  exalbumlnous,  cotyledons 
irregularly  contorted  ; radicle  descending. 

The  Aceracese  are  trees  with  opposite  petiolate  ex-stipulate  leaves, 
having  regular  flowers  arranged  in  cymes  or  corymbs.  They  all  possess 
a saccharine,  limpid,  or  lactiferous  juice,  which  flows  from  the  plant  after 
incision.  One  species,  Acer  SaccJiarinum,  or  Sugar  Maple,  is  so  rich  in 
sugar,  that  considerable  quantities  are  extracted  in  Canada  and  other  parts 
of  North  America.  The  sugar  is  identical  with  that  obtained  from  the 
cane,  and  when  refined  equally  good  with  the  latter. 

§ 73.  HIPPOCASTANE^. 

Characteristics : Calyx  free  ; petals  hypogynous,  four  or  five  unequal, 
free,  imbricated ; stamens  seven  or  eight  inserted  upon  a disc ; ovary 
three-celled  biovulate  ; ovules  curved  ; capsule  coriaceous,  frequently  by 
abortion  unilocular ; seed  dicotyledonous,  exalbuminous  ; stem  ligneous  ; 
leaves  opposite,  digitate  ; flowers  arranged  in  a terminal  panicle. 

§ 74.  HYPEEICACE.S1. 

Characteristics : Calyx  free,  four  or  five  sepalous,  joined  together  to  a 
variable  extent ; contorted  in  aestivation ; stamens  indefinite,  free,  mona- 
delphous  or  polyadelphous ; ovary  three  to  five  celled  or  unilocular ; 
junction  incomplete ; ovules  numerous,  reflected  or  curved ; fruit  capsular 
or  bacciform ; seed  dicotyledonous,  exalbuminous  ; stem  ligneous  or  her- 
baceous; leaves  opposite  or  verticillate,  simple  entire,  ordinarily  punc- 
tuated with  pellucid  glands  ; flowers  regular,  arranged  in  a panicle  or 
cyme. 

The  Hypericaceae  are  distributed  over  the  hot  and  temperate  regions  of 
the  globe,  more  especially  of  the  northern  hemisphere.  All  the  ligneous 
species  are  intertropical. 

Almost  all  contain,  in  addition  to  a volatile  oil,  resinous  and  balsamic 
juices  which  flow  abundantly  from  the  ligneous  species,  and  which  in  the 
herbaceous  ones  may  be  found  in  the  pellucid  glands  with  which  the 
leaves  are  studded.  The  Tutsan  {Hypencum  Androscemuni)  is  a native 
plant  formerly  employed  in  medicine,  but  now  fallen  into  disuetude.  The 
Hypericum  Perforatvm  (fig.  234)  is  so  called  in  consequence  of  the  sieve- 
like appearance  of  its  leaves,  dependent  on  the  number  of  transparent 
glandular  points  scattered  over  their  surfaces. 

The  most  important  member  of  this  family  is  the  Tea  snrub.  The 
virtues  of  Tea  depend  on  a combination  of  an  astringent  with  a peculiar 
nitrogenised  principle  termed  theine^  also  in  part  to  a volatile  oil. 

Two  centuries  have  not  yet  elapsed  since  Tea  was  first  introduced  to 
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Europe  as  an  article  of  drink.  Everybody  is  aware  that  two  species  of 
Tea  exist; — black  and  green  Tea.  Both  are  produced  by  the  same  plant, 


and  the  difference  between  the  two  results  from  peculiaxities  of  manufac- 
ture. Several  attempts  have  been  made  to  naturalise  the  Tea  shrub  in 
Europe,  but  invariably  without  success. 
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§ 75.  TILIACEA!. 

Characteristics  : Sepals  five,  caduceous ; valvate  in  aestivation ; petals 
inserted  upon  a hypogynous  disc,  four  or  five  or  sometimes  absent ; 
imbricate  in  aestivation,  often  supplied  at  their  base  with  a scaly  appen- 
dage ; stamens  double  in  number  or  a multiple  of  that  of  the  petals,  all 
fertile,  or  the  external  ones  sterile,  free  or  polyadelp^ious  at  the  base 


ovary  two  to  ten  celled ; ovules  reflex  ; fruic  capsular  or  indehiscent, 
coriaceous  or  fieshy ; seed  dicotyledonous ; embryo  straight  in  the  axis 
of  a fieshy  albumen,  sometimes  absent ; stem  ligneous  ; leaves  ordinarily 
alternate,  stipulate  ; flowers  regular,  solitary,  or  in  cymes  or  corymbs. 

The  Tiliacece  for  the  most  part  are  inhabitants  of  the  tropical  zone ; 
they  contain  an  abundant  mucilage  mingled  with  astringent  and  resinous 
matters.  The  flower  of  certain  species  contains  a volatile  oil;  others 
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possess  a fleshy  sapid  fruit  and  edible  stems.  The  seeds  of  most  species 
are  oily.  The  Lindens  are  generally  diffused,  and  in  much  estimation  on 
account  of  the  beauty  of  their  foliage  and  the  sweet  aromatic  odour  of  their 
flowers.  The  bark  is  fibrous,  and  sometimes  turned  to  account  in  the 
manufacture  of  cordage.  The  wood,  easily  worked,  is  in  repute  amongst 
turners  and  sculptors.  The  flowers,  much  sought  after  by  bees,  contain 
an  abundance  of  volatile  oil,  sugar,  mucilage,  gum,  and  tannic  acid  ; their 
infusion  is  anti-spasmodic  and  diuretic.  The  oily  seeds  are  occasionally 
employed  as  a substitute  for  cocoa. 


§ 76.  BTTTTNERACE^. 

Characteristics  : Calyx  four  or  five  partite  ; petals  five,  hypogynous  or 
absent ; aestivation  valvate  or  contorted ; stamens  in  some  species  equal 
in  number  to  the  petals  and  opposite  to  them,  in  other  species  double  or 


236.  The  Cocoa  Tree  (Theobroraa  Cacao). 
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multiple  this  number  ; filaments  ordinarily  joined  in  the  form  of  cupola, 
or  tube,  or  column;  ovary  four  or  five  to  ten  celled, uni-  hi-  or  pluri- ovulate; 
ovules  ordinarily  ascendant  reflex  ; fruit  generally  a capsule ; seed  albu- 
minous or  exalbuminous ; stem  ordinarily  woody,  covered  with  radiating 
or  bifurcated  hairs ; leaves  alternate,  simple,  stipulate ; flowers  regular, 
arranged  in  panicles,  spikes,  or  glomerules. 


237.  Carolinea  Princeps. 


These  plants  contain  an  abundant  m.ucilage,  to  which  is  generally 
added  a bitter,  astringent,  extractive  matter.  The  fruit  of  many  species 
is  saccharine  ; the  seeds  contain  a fixed  oil.  The  most  celebrated  plant 
of  this  natural  order  is  the  Cocoa  {Theohroma  Cacao ^ fig.  236),  a Mexican 
tree,  the  cultivation  of  which,  however,  has  now  extended  to  Africa  and 
Asia. 

In  the  midst  of  its  bitter  pulpy  fruit  are  found  the  seeds,  which,  when 
roasted,  constitute  the  cocoa  of  commerce. 
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§ 77.  STERCULIACE.E  AND  BOMBACE^. 

« 

Characteristics : Calyx  four  or  five  partite ; petals  hypogynous,  five 
imbricated  in  aestivation,  often  absent ; stamens  indefinite,  monadelpbous  ; 
anthers  two  celled,  more  or  less  complete ; stem  ligneous,  covered  with 
radiating  hairs  ; leaves  alternate,  simple,  or  digitate  ; flowers  solitary,  or 
in  cymes  or  panicles. 

Many  species  of  Sterculiaceae  are  cultivated  in  Europe.  Pre-eminent 
amongst  these  is  the  Baobab,  which  remains  a small  shrub  in  our  green- 
houses, but  which,  in  its  own  country,  grows  to  a size  which  is  indicated 
by  the  accompanying  representation  (p.  190).  The  PacTiira  Insignis,  a 
tree  of  central  America,  has  digitate  leaves,  elongated  flowers  of  a bright 
red  colour,  the  petals  of  which  are  spread  out  at  their  summits.  The 
Pachira  Aquatica,  or  Carolmea  Princeps  (fig.  237),  is  a plant  which  bears 
very  large  and  elegant  flowers,  the  petals  of  which  are  yellow  on  their 
upper  surface,  green  below,  ornamented  with  red  filaments  and  yellow 
anthers. 


§ 78.  MALYACE-aE. 

CharaeteHstics : Calyx  free ; valvate  in  aestivation ; petals  hypogynous, 
ordinarily  joined  together  into  a staminiferous  tube ; contorted  in  aestiva- 
tion ; stamens  indefinite  monadelphous,  with  unilocular  anthers ; seed 
dicotyledonous ; embryo  curved ; leaves  alternate,  stipulate. 

Stem  herbaceous  or  ligneous,  usually  supplied  with  radiating  hairs ; 
flowers  complete,  regular,  axillary,  solitary,  or  fasciculate,  or  in  a cyme  ; 
pollen  in  large  grains,  globular,  hispid ; carpels  ordinarily  numerou^, 
sometimes  five,  three,  or  four  ovaries  verticillate  around  a prolongation 
of  the  floral  axis,  sometimes  agglomerated  into  a capitulum,  either  free 
or  partially  coherent.  Ovules  inserted  into  the  central  angle  of  the  cells, 
ascendant  or  horizontal,  curved.  The  styles  are  free  above.  Fruit 
sometimes  formed  of  many  shells  coherent  by  their  margins  to  a variable 
extent ; sometimes  a loculicidal  capsule  with  septiferous  valves,  some- 
times indehiscent,  dry,  or  fleshy.  The  cotyledons  are  bent  or  mutually 
imbedded.  Albumen  albuminous,  not  very  abundant. 

The  Malvaceae  abound  in  the  tropics,  their  number  diminishing  to- 
wards either  pole ; their  chief  property  depends  on  a mucilage  which, 
abounds  in  the  greater  number,  whence  the  Malvaceae  are  celebrated  for 
their  emollient  properties.  In  certain  species  there  exists,  in  addition  to 
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the  mucilage,  a free  acid,  generally  the  oxalic,  the  presence  of  which 
causes  them  to  be  refrigerant,  antibilious,  and  antiscorbutic.  The  seeds 
contain  a fixed  oil.  Some  species  possess  tenacious  fibres,  others  seeds 
which  are  covered  with  a substance  resembling  wool. 

Among  the  indigenous  species  of  this  tribe,  the  Marsh  Mallow  {Althaa 
Officinalis^  fig.  238)  is  most  common. 

The  Cotton  sub-family  {^Gossypiuni),  which  belongs  to  this  natural 
order,  are  indigenous  to  Asia  and  America.  Many  species  are  now 
cultivated  on  a large  scale  in  every  part  of  the  intertropical  zone.  The 
laniferous  material  which  envelopes  the  seeds  is  the  substance  cotton. 
It  has  been  known  and  used  in  Egypt  from  times  of  great  antiquity,  and 
is  now  distributed  over  the  whole  world.  Several  remains  of  Greek 
literature  have  been  handed  down  to  us  written  on  cotton.  Cotton  seeds 
yield  on  expression  a fixed  oil  useful  for  a variety  of  purposes. 


238.  Marsh  Mallow  (Althaea  Officinalis). 

Numerous  exotic  Malvaceae  are  now  cultivated  in  Europe ; for  ex- 
ample, the  Malope  Trifida^  an  annual  of  northern  Africa,  the  stem  of 
which  rises  to  the  height  of  about  two  feet,  and  which  bears  flowers  of  a 

44*  [Botant  is.] 
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deep  rose  colour;  the  Kitaihelia,  a biennial  Hungarian  plant,  having 
lobed  leaves  and  white  flowers ; the  Althwa  Bosea,  a Syrian  plant,  the 
varieties  of  which  are  extremely . numerous  ; the  Lavatera  Arhoreuy  a 
native  of  central  France,  bearing  large  leaves  and  violet-coloured  flowers; 
Althaea  Cktnnabina,  a native  of  various  parts  of  central  Europe,  which  has 
rosaceous  flowers,  and  the  stem  of  which  yields  a good  substitute  for 
hemp ; — such  are  a few  of  the  species  of  this  natural  order  now  familiar  in 
gardens. 


239.  The  Cotton  Shrub  CGrossypium). 


§ 79.  aERANIACEJB. 

Characteristics : Calyx  free ; petals  hypogynous  or  imperfectly  peri- 
gynous, , in  number  equal  to  the  sepals  or  fewer ; equal  in  Gerajiium, 
reduced  to  four  or  two  in  Pelargonium  \ contorted  in  aestivation,  cadu- 
ceous ; stamens  ordinarily  double  in  number  to  the  petals  ; biserial ; all 
fertile  (^Geranium),  or  partly  sterile  {Prodium,  Pelargonium),  filaments 
partially  monadelphous ; carpels  five,  applied  to  the  prolongation  of  the 
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axis,  and  constituting  a five-celled  biovulate  ovary  ; seed  dicotyledonous, 
exalbuminous,  curved ; cotyledons  bent  or  contorted ; stem  herbaceous 
or  ligneous  ; leaves  stipulate,  opposed ; the  upper  ones  sometimes  alter- 
nate ; flowers  complete,  regular,  or  irregular  {Pelargonium)^  occasionally 
solitary,  arranged  sometimes  in  a bi-floral  cyme ; styles  joined  into  a 
column,  which  is  larger  than  the  floral  axis ; ovules  ascendant,  at  first 
curved,  then  demi-reflected. 

Species  of  this  natural  order  are  chiefly  found  in  the  extra-tropical 
regions,  more  especially  at  the  Cape  of  Good  Hope ; they  contain  tannic 


and  gallic  acids,  on  which  account  they  were  formerly  employed  as  astrin- 
gents in  medical  practice.  The  Pelargoniums  contain  a volatile  oil,  which 
imparts  to  them  a very  powerful  but  at  the  same  time  agreeable  odour. 
The  P.  Poseum  and  Cagitatum  yield  an  essence  possessing  the  odour  of 
Roses,  and  is  sometimes  employed  as  a material  wherewith  otto  of  roses 
is  adulterated.  ' 
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241.  Pelargonium. 


§ 80.  BALSAJIINACE.E, 

Characteristics:  Sepals  free,  unequal,  petaloid ; petals  five,  hypo- 
gynous,  unequal ; stamens  five ; carpels  five,  united  to  a five-celled 
ovary ; ovules  superior,  pendent,  reflex ; capsule  five  celled,  five  valved, 
dehiscent ; seed  dicotyledonous,  exalbuminous ; embryo  straight ; stem 
herbaceous,  succulent ; flowers  axillary. 

The  Balsaminaceae  are  for  the  most  part  natives  of  temperate  and  tro- 
pical Asia.  The  genus  Impatiens,  so  called  on  account  of  the  elasticity 
of  its  seed  capsules,  which,  on  being  touched,  dart  out  the  seeds  to  a con- 
siderable distance,  has  furnished  numerous  varieties  to  horticulture,  the 
most  irritable  of  which  is  the  Noli  me  Tangere.  The  common  Balsam 
plant,  I.  Balsamina,  is  an  annual,  a native  of  India,  now  rendered  double 
by  culture,  and  furnishing  innumerable  varieties.  The  Impatiens  JRepens 
is  a Cingalese  species,  the  representation  of  which  is  subjoined  (fig.  242). 
It  has  only  been  recently  introduced  into  European  culture. 

§ 81,  TROPEOLACE.E. 

Characteristics : Calyx  five  partite,  bilabiate,  petaloid ; petals  five, 
unequal,  inserted  at  the  base  of  the  calyx ; stamens  eight,  hypogynous ; 
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242.  Impatxens  Repens,  < 243,  Tropceoluniv 
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ovary  three  celled,  uniovulate ; ovules  pendent,  reflex  ; fruit  succulent  or 
dry,  composed  of  three  shells  or  samaroidal ; seed  dicotyledonous ; em- 
bryo exalbuminous,  straight ; stem  herbaceous,  succulent,  diffused  or 
voluble ; leaves  peltate,  the  inferior  leaves  opposed  and  stipulated,  the 
superior  leaves  alternate  and  without  stipules ; flowers  axillary. 

The  Tropeolaceae  inhabit  the  entire  of  central  America.  The  genus 
Tropoeolum  (fig.  243)  is  cultivated  in  Europe.  T.  Speciosim  is  a very 
elegant  crimson-leaved  flower,  a native  of  Patagonia. 


Characteristics : Calyx  free ; petals  inserted  upon  an  almost  perigynous 
disc,  three  or  five ; aestivation  convolute ; stamens  six  or  ten ; carpels 
three  or  five,  coherent,  uniovulate ; ovules  erect,  reflected ; fruit  com- 


posed of  two  or  three  achaenia ; seed  dicotyledonous,  exalbuminous  ; 
embryo  straight. 

The  members  of  this  natural  order  are  indigenous  to  North  America 


82.  LIMNANTHEAS 


244.  Limnantlies  Rosea, 
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generally  annuals,  growing  in  marshy  places ; their  leaves  soft  and 
glistening,  alternate,  their  flowers  regular.  The  Limnanthes  Mosea  (fig. 
24d)  is  a native  of  Californiei. 


§ 83.  LINAGES. 

Characteristics : Sepals  five  or  four,  either  free  or  joined  at  the  base, 
persistent ; petals  five  or  four  hypogynous,  contorted  in  aestivation, 
caduceous ; stamens  slightly  monadelphous,  five  or  four,  frequently  ten, 
of  which  the  five  external  ones  are  fertile,  the  remainder  barren ; ovule 
four,  five,  or  three  celled,  biovulate,  each  divided  into  two  cells ; ovules 
pendent,  reflex ; styles  three  to  five  filiform ; stigmas  capitular ; capsule 
septicidal ; seed  dicotyledonous,  exalbuminous ; stem  herbaceous  or  sub- 
ligneous  ; leaves  simple  without  stipules ; flowers  regular. 


245.  Common  Flax  (Linum  Usitatissimum). 

This  small  family,  composed  of  two  genera,  is  dispersed  over  the  tem- 
perate regions  of  the  entire  world.  The  common  Flax  {Linum  Usita- 
tissimum^  fig.  245)  is  indigenous  to  southern  Europe  and  the  East.  In 
France  vast  tracts  are  devoted  to  its  cultivation.  The  testa  contains 
an  abundant  mucilage,  which  confers  on  the  seed  its  emollient  properties. 
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The  use  of  Linseed  meal  as  a poultice  material  is  rery  familiar.  These 
seeds  contain  a fixed  oil,  obtainable  by  expression,  and  employed  in  a 
great  variety  of  useful  operations  ; it  is  especially  useful  as  a vehicle  for 
mixing  paint.  It  is  naturally  a drying  oil,  and  its  drying  property  is 
further  augmented  by  boiling  with  oxide  of  lead. 


§ 84.  ZYGOPHYLLACE-aa. 

Characteristics : Calyx  free,  five  or  four  partite ; petals  hypogynous, 
free,  equal  in  number  to  the  divisions  of  the  calyx ; imbricated  in  aesti- 
vation ; stamens  equal  in  number  to  the  petals ; ovary  plurilocular ; 
ovule  reflex ; capsule  loculicidal  or  separating  into  shells ; seed  dicoty- 


246.  Guiacum  (Gajacum  Officinale), 


ledonous,  exalbuminous  ; embryo  imbedded  in  a cartilaginous  albumen  ; 
stem  herbaceous  or  woody;  leaves  opposite,  pennate,  furnished  with 
stipules. 
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The  principal  member  of  this  natural  family  is  Guiacum  {Q-ajacum 
246).  It  is  a large  West  Indian  tree,  the  wood  of  which  is 
exceedingly  hard,  and  known  by  the  commercial  name  of  Lignum  Vitce. 

§ 85.  DIOSM.E. 

Characteristics  : Calyx  four  or  five  partite  ; petals  equal  in  number  to 
the  divisions  of  the  calyx,  inserted  upon  a hypogynous  or  almost  peri- 


247.  Dictamnus  Fraxinella- 


200 


PIBST  OUTLINES  OF  BOTANY. 


gynous  disc,  ordinarily  free  ; stamens  equal  in  number  to  the  petals, 
sometimes  double  the  number ; ovaries  free  or  coherent  to  a variable 
extent ; ordinarily  biovulate ; styles  distinct  at  their  base,  coherent  at 
their  summit ; capsule  many-valved,  having  a smooth  cartilaginous  endo- 
carp  opening  by  its  ovvn  elasticity  into  two  lobes  ; seed  dicotyledonous  ; 
stem  ordinarily  ligneous  ; leaves  without  stipules  or  provided  with  two 
glands  at  the  base  of  each  petiole. 

V The  Diosmse  are  for  the  most  part  natives  of  South  Africa  and  New 
Holland.  Their  properties  are  dependent  on  the  presence  of  a resin  and 
a volatile  oil,  occasionally  mingled  with  a peculiar  bitter  principle  : this 
is  especially  the  case  as  regards  the  sub-tribe  Guspariece.  Among  the 
Cusparias  the  first  in  importance  is  the  Galipea  Cusparia,  a tree  which 
constitutes  vast  forests  on  the  banks  of  the  Oronoco.  Its  bark  is  known 
in  commerce  under  the  name  of  Angustura.  The  Diosma  Crenata  {Buchii) 
is  a native  of  the  Cape.  Its  leaves  are  employed  as  a valuable  medicine. 
Many  species  of  Diosma  are  now  cultivated  in  Europe,  among  which  the 
Lemonia  Spectabilis,  a native  of  Cuba,  and  Dictmnnus  Fraxinella  (fig.  247) 
are  the  most  remarkable.  The  latter  is  indigenous  to  central  France,  and 
is  noticeable  for  the  large  amount  of  inflammable  gas  which  it  secretes,  so 
that  if  in  the  evening  of  a hot  day  a flame  be  caused  to  approach  a mass 
of  these  plants,  the  combustible  atmosphere  around  them  takes  fire,  the 
plants  themselves  remaining  uninjured. 


§ 86.  ZANTH0XYLACE.2E. 

Characteristics:  Calyx  free;  petals  hypogynous,  equal  in  number  to 
that  of  the  divisions  of  the  calyx  ; convolute  or  imbricated  in  aestivation  ; 
caduceous,  rarely  absent ; stamens  equal  in  number  to  the  petals  or 
double  the  latter ; carpels  elevated  on  a stipes^  free  or  coherent  at 
their  base,  * or  sometimes  completely  aggregated  into  a many-celled 
ovary,  each  containing  two  or  four  reflex  ovules;  fruit  various;  seed 
dicotyledonous ; embryo  imbedded  in  the  axis  of  a fleshy  albumen ; 
radicle  superior. 

The  Zanthoxylacese  are  inhabitants  of  the  tropical  and  sub-tropical 
regions  of  America  and  Asia. 


§ 87.  MENISPERMACEAS. 

: Characteristics : Sepals  free,  caduceous ; petals  three,  sLx,  or  twelve, 
hypogynous,  usually  free,  sometimes  absent ; stamens  equal  in  number 
to  the  sepals,  rarely  more;  filaments  free,  sometimes  monadelphous ; 
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ovaries  many,  free,  nniovulate  ; ovules  curved  ; fruit  bacciform  or  coria- 
ceous ; seed  straight  or  curved ; embryo  very  large,  slightly  albuminous, 
or  albumen  totally  absent ; the  stems  of  members  of  this  natural  order 
are  flexible,  climbing ; leaves  alternate,  simple,  without  stipules ; flowers 
ordinarily  diclinal. 

The  Menispermaceae  chiefly  inhabit  the  intertropical  regions  of  Asia 
and  Africa.  The  root  of  Colombo  {Cocculus  JBalmatus),  a member  of  this 
natural  order,  a native  of  eastern  Africa,  is  much  employed  in  medical 


248.  Menispenmim  Canadense, 


practice  as  a tonic,  as  is  also  the  Pareira  Brava  {Cissampelos  Pareird),  a 
native  of  the  West  Indies.  The  Cocculus  Indicus  is  the  fruit  of  the 
Anamirta  Cocculus,  a native  of  tropical  Asia,  where  it  is  much  employed 
as  an  agent  for  stupefying  fish.  To  eat  the  fish  thus  stupefied  is,  how- 
ever, not  altogether  free  from  danger.  The  active  principle  of  Cocculus 
Indicus  is  picrotoxine,  a crystalline  alkaloid  body  scarcely  less  dangerous 
than  strychnine.  Many  species  of  Menispermaceae  are  now  cultivated 
in  European  gardens,  amongst  which  the  M.  Canadense  (fig.  248)  is 
most  prominent. 
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§ 88.  SCHIZANDRACE^. 

Characteristics  :■  Sepals  three  to  six ; petals  hypogynous,  six  to  nine, 
free,  pluriserial ; stamens  indefinite ; ovaries  numerous,  borne  on  a stipes, 
free,  occasionally  coherent,  biovulate  ; ovules  pendent ; berries  capi- 
tulous  or  on  a spike  ; seed  dicotyledonous ; embryo  straight,  small,  at 
the  base  of  a fieshy  albumen ; stem  ligneous,  twig-like ; leaves  alternate, 
simple,  ex-stipulate. 

The  members  of  this  small  family  are  natives  of  Japan  and  North 
America.  They  contain  a mucilaginous  juice  devoid  both  of  aroma  and 
of  acridity. 


§ 89.  MYRISTICACEJE. 

Characteristics  : Flowers  dioecious  ; calyx  two  to  four  partite  ; corolla 
absent ; stamens  monadelphous ; ovary  single,  unilocular  ; ovules  one  or 


249.  Nutmeg  (Myristica  Moschata)t 
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two  erect,  reflex ; berry  capsular,  one  celled,  bi-valved ; seed  solitary, 
enveloped  by  a fleshy  arillus. 

The  Myristicaceas  are  trees  or  shrubs  growing  in  tropical  regions ; 
their  leaves  are  alternate,  simple,  entire. 

The  Nutmeg  {Myristica  MoscTiata)  is  the  most  celebrated  member  of 
this  family ; it  is  indigenous  to  the  Moluccas,  but  now  extensively  culti- 
vated in  America. 

I 

§ 90.  ANONACEiE. 

Characteristics : Sepals  three ; petals  hypogynous,  six  biserial ; val- 
vate  in  aestivation ; stamens  ordinarily  indefinite,  multiserial ; carpels 


250.  Anona  Squamosa. 

numerous,  free,  or  almost  free,  composed  of  one  or  more  erect  or 
ascendant  ovules  ; fruit  capsular  or  bacciform ; embryo  small^  at  the 
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base  of  a ruminated  albumen ; stem  ligneous ; leaves  alternate,  simple, 
entire,  without  stipules. 

The  Anonacese  inhabit  almost  every  part  of  the  torrid  zone ; their 
bark  is  aromatic  and  stimulant,  sometimes  acrid  or  nauseous.  The 
flowers  have  for  the  most  part  an  agreeable  odour. 

The  Anonas  produce  delicious  fruits  ; A.  Cherimolia^  a native  of  Peru, 
is  the  most  celebrated.  The  A.  Muricata  and  A.  Squamosa  (fig.  250)  also 
are  good  fruit-bearers ; the  fruits  not  merely  gratifying  the  senses  of  taste 
and  smell,  but  pleasing  the  eye  also  on  account  of  their  elegant  shape. 


§ 91.  MAGNOLIACEiB. 

Characteristics : Sepals  three,  rarely  two,  or  four,  or  six ; petals  hypo° 
gynous  at  the  base  of  an  elongated  receptacle,  six  or  more  in  number, 
and  free  ; stamens  indefinite  ; ovaries  numerous,  either  free  or  partially 


251.  Magnolia  Thompsoniana. 


coherent ; bi-  or  pluri-ovulate  ; ovules  pendent,  reflex ; fruit  various  in 
character  j carpels  pedicelied,  free,  or  coherent  into  a spike ; dehiscent 
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or  indehiscent,  dry  or  fleshy ; seeds  having  an  elongated  funiculus 
embryo  very  small  at  the  base  of  a fleshy  albumen. 

The  Magnolias  are  beautiful  trees  of  South  America  and  tropical  Asia, 
possessing  large,  often  persistent  leaves,  and  magnificent  flowers.  The 
M,  Olauca  is  a rustic  shrub  about  fifteen  feet  high,  having  leaves  yellow 
beneath,  and  very  odorous  white  flowers.  The  M.  Thompsoniana  (fig. 
251),  a variety  of  the  preceding,  is  a fine  pyramidal  tree  about  twenty 
feet  high,  and  difiering  from  the  M.  Qlauca  in  the  circumstance  of  pos- 
sessing larger  leaves,  and  flowers  five  inches  in  diameter. 


§ 92.  DIIiLENIACEJE:. 

Characteristics  : Sepals  free ; petals  free,  hypogynous ; stamens  inde- 
finite ; ovaries  several,  free,  or  nearly  free ; ovules  one  or  many,  ascendant 


252.  Hibbertia  Volubilis, 


and  erect,  reflex  ; capsules  follicular  or  bacciform,  free  or  coherent ; seed 
dicotyledonous,  small,  at  the  base  of  a fleshy  albumen. 
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• DilleniacesB  are  allied  to  Magnoliaceae,  from  which  they  are  separated 
by  the  characteristics  of  the  number  and  lateral  position  of  their  stamens, 
the  quinary  division  of  their  floral  envelopes,  always  uniserial,  and  their 
astringent  properties.  They  differ  from  Ranunculaceae  in  their  general 
aspect,  their  unilateral  stamens,  their  seed  arillus,  and  their  astringent 
qualities.  They  are  for  the  most  part  inhabitants  of  Asia  and  America, 
south  of  the  equator.  The  bark  of  .many  species  is  employed  by  tanners. 
The  fruit  of  many  species  is  sour.  The  Hihbertia  Voluhilis  (fig.  252) 
is  an  evergreen  climbing  shrub,  indigenous  to  Australia. 


§ 93.  HYDROPELTIDE^. 

Characteristics : Sepals  three  or  four  petaloid ; petals  hypogynous, 
equal  in  number  to  the  sepals ; imbricated  in  aestivation,  persistent ; 
stamens  double  or  multiple  the  number  of  the  petals ; carpels  two  or 
more,  free,  two  or  three  superior  ovules,  pendent,  reflex;  fruit  inde- 
hiscent ; stem  floating  ; leaves  inferior,  opposite,  submerged,  with  capil- 
lary segments,  the  upper  leaves  alternate,  and  floating,  orbicular  or 
peltated  in  form. 


§ 94.  DROSEEACE.E. 

Characteristics : Sepals  five  to  nine,  free  or  almost  free ; petals  hypo- 
gynous, five,  alternate  with  the  sepals ; imbricated  in  aestivation  ; sta- 
mens equal  in  number  to  the  petals,  or  some  multiple  of  that  number ; 
anthers  extrorsal ; ovary  free ; placentae  parietal ; three  or  ten  ovules 
reflex ; styles  free  ; stigmas  capitate ; capsule  loculicidal  with  seminiferous 
valves  ; albumen  fleshy  ; stem  herbaceous,  occasionally  subligneous, 
covered  with  glandular  hairs  ; leaves  alternate  or  radical,  ciliated  and 
without  stipules  ; flowers  solitary  or  in  one-sided  racemes. 

The  principal  species  belonging  to  this  natural  order  is  Drosera,  all  the 
members  of  which  are  acrid,  bitter,  vesicating,  and  generally  dangerous. 

The  Dioncsa  Muscipula^  or  Venus’s  Fly-trap  (fig.  253),  is  a biennial  plant 
of  Carolina,  the  excitability  of  which  is  fatal  to  flies  and  other  insects. 
Its  leaves  are  each  terminated  by  two  rounded  plates  fringed  with  sharp 
spikes.  Between  these  two  plates  is  a hinge  on  which  they  turn,  closing 
together  like  the  two  sides  of  a book-cover.  On  the  upper  face  of  each 
leaf  there  are  two  or  three  small  glands  which  secrete  a saccharine 
liquor.  This  attracts  flies  and  other  insects,  which,  however,  no  sooner 
touch  the  leaf,  than  the  two  sides,  turning  on  their  common  hinge,  close 
upon  the  insect — thus  caught  in  a trap. 
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§ 95.  SARRACENIACE.®. 

Characteristics : Sepals  three  to  five ; petals  hypogynous,  equal  in 
number  to  the  sepals,  alternate  with  them,  and  unguiculated ; stamens 
indefinite;  ovary  three  to  five  celled,  pluriovulate ; ovules  reflex;  capsule 
loculicidal ; embryo  dicotyledonous,  very  small,  lying  at  the  base  of  a 
fleshy  albumen  ; aquatic  herbs,  perrenials  ; leaves  radical  and  petiolated, 
tubular  or  cornet-shaped  ; limb  small,  ordinarily  inflected  upon  the 
orifice  of  the  petiole.  This  North  American  family,  composed  of  two 
genera,  is  now  well  known  in  European  gardens.  The  S.  Furpurea  has 
cornet-shaped  leaves,  sinuous  and  ventricose,  tinged  red  along  the  course 
of  the  veins,  and  on  the  margins  ; flowers  red,  purple  without  and  green 
within.  The  /S'.  Drummondi  (fig.  254)  bears  red  flowers,  has  very  elegant 
grotesque  cornets,  and  its  height  is  about  two  feet. 

§ 9G.  CAEYOP^TLLEiE. 

Characteristics  : Sepals  five  or  four,  free  or  coherent ; petals  five  or  four, 
hvpogynous  or  subperigynous,  frequently  joined  together  and  with  the 


255.  Dianthus  Barbatus  and  D,  Cruentus. 
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base  of  the  stamens ; stamens  double  in  number  to  the  petals,  and 
arranged  in  two  series,  the  interior  ones  opposite  to  the  petals,  and  some- 
times equal  to  them  in  number;  pistil  on  a stipes,  two  or  three  car- 
pelled,  coherent  into  one  single  ovary  ; styles  tree,  stigmatiferous  on 
their  internal  side;  ovary  plurilocular  in  the  young  plant,  ordinarily 
becoming  unilocular  by  the  absorption  of  commissures ; ovules  curved  ; 
fruit  capsular  and  dehiscent,  or  bacciform  and  indehiscent ; seed  dicoty- 
ledonous ; embryo  curved,  surrounding  a farinaceous  albumen ; stem 
herbaceous  or  subligneous ; leaves  opposite,  entire,  sometimes  stipuled ; 
inflorescence  definite. 

The  Caryophyllese  are  cosmopolites,  inhabiting  for  the  most  part  the 
extra- tropical  regions  of  the  northern  hemispheie.  The  Saponaria  Offici- 
nale is  an  indigenous  plant,  the  root  of  which  contains  a soapy  matter, 
lathering  with  water  almost  like  soap,  a soft  resin,  and  gum.  The  Car- 
nations are  general  favourites  on  account  of  their  floral  beauty  and  sweet 
odour.  A representation  of  two  favourite  varieties  is  subjoined  (fig.  255). 


§ 97.  POLYGONACE.E. 

Characteristics:  Perianth  herbaceous  or  petaloid;  sepals  three,  four, 
01  five,  coherent  to  a variable  extent ; stamens  perigynous  or  hypogynous, 
four  to  ten ; ovary  unilocular,  uniovulate,  triangular  or  compressed ; 
ovule,  erect,  straight ; styles  two  or  three  ; fruit  an  achaenium  or  cary- 
opsis ; seed  dicotyledonous,  inverted ; embryo  straight  or  curved,  im- 
bedded in  a farinaceous  albumen ; stem  ordinarily  herbaceous  ; leaves 
alternate,  stipulate,  the  stipules  forming  an  ochrea  which  envelopes  the 
stem ; flowers  minute,  arranged  in  cymes,  spikes,  or  corymbs. 

The  members  of  this  natural  family  have  a similarity  of  chemical  and 
physiological  properties,  which  confirms  the  propriety  of  botanical  classi- 
fication. The  herbaceous  portions  of  many  species  contain  oxalic,  citric, 
and  malic  acids,  and  are  for  the  most  part  both  medicinal  and  alimentary. 
The  farinaceous  seeds  of  many  species  serve  as  good  substitutes  for  the 
Cereals.  The  roots  of  many  species  contain  astringent  matters,  united 
sometimes  to  a resinous  and  bitter  principle,  in  virtue  of  which  they 
possess  medical  qualities.  In  the  first  rank  amongst  the  medicinal 
PolygonaceEE  is  Rhubarb,  celebrated  from  times  of  remote  antiquity  as  a 
medicine.  Rhubarb  owes  its  valuable  properties  to  the  presence  of  a 
substance  denominated  by  chemists  7hubarharine,  a fixed  oil,  a little  gum, 
starch,  and  oxalate  of  lime;  the  latter  material  constituting  one- third  of 
its  entire  weight.  The  botanical  origin  of  Rhubarb  is  still  enveloped  in 
great  obscurity.  The  Arabs  received  it  in  the  tenth  century  from  the 
Chinese,  and  made  it  known  in  Europe ; but  the  Chinese  indicated  with 
considerable  vagueness  the  locality  of  the  plant,  and  altogether  refused 
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to  supply  any  of  its  seeds  or  cuttings,  even  though  an  equal  weight  of  gold 
was  frequently  offered  as  a premium.  Three  sorts  of  medicinal  Rhubarb 
are  known  in  commerce ; that  of  China,  which  comes  to  us  from  Thibet 
and  Canton ; that  which  comes  to  us  through  Russia  (commonly  known 
as  Turkey  Rhubarb) ; and  the  Rhubarb  of  Persia.  Of  the  various  species 
which  have  been  brought  to  Europe  and  planted  in  our  gardens,  the  Rheum 
Palmatum  is  the  only  one  which  yields  a result  at  all  like  that  of  the 
Oriental  Rhubarb  ; but  it  is  still  distinguishable  from  the  latter.  The 
R.  Australe,  procured  originally  from  the  Thibetian  mountains,  and  culti- 


256.  Rlieum  Rhaponticum. 


vated  in  Calcutta,  still  more  closely  resembles  the  Chinese  Rhubarb ; ^ 
probably,  therefore,  the  medicinal  root  is  obtained  from  this  species, 
though  the  subject  is  enveloped  in  much  doubt. 

The  Rheum  Rhaponticum^  another  species  of  Rhubarb,  grows  spon- 
taneously in  Thrace  and  on  the  shores  of  the  Black  Sea.  This  is  the 
species  which  was  known  to  the  ancient  Greek  and  .Roman  physicians, 
who  gave  to  it  the  name  of  Rha.  Subsequently  this  name  was  expanded 
into  Rha-ponticum,  for  the  purpose  of  distinguishing  the  vegetable  from 
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another  RJia^  the  produce  of  Scythia,  and  designated  Mlia-harlarum^ 
whence  our  modern  word  Rhubarb.  A representation  of  the  Rhmm 
Rhaponticum  is  annexed  (fig.  256). 


§ 98.  LAUEACE.5:. 

Characteristics : Perianth  calycoidal,  four  to  six  partite,  biserial,  tri- 
nerved,  imbricate ; stamens  perigynous,  inserted  upon  a fleshy  disc,  spring- 
ing from  the  base  of  the  perianth,  and  persistent, in  number  double,  or  triple, 


257.  Laurus  Camphora. 


or  quadruple  that  of  the  sepals,  sometimes  equal  and  then  opposite  to  the 
sepals  ; filaments  free,  the  internal  ones  provided  with  two  lateral  glands ; 
anthers  adnatant,  bilocular,  or  quadrilocular,  sometimes  all  introrsal; 
sometimes  the  interior  ones  introrsal,  the  others  extrorsal ; carpels  three 
united  into  one  ; ovary  unilocular ; ovule  single,  pendent,  reflex ; style 
simple ; stigma  trilobed ; fruit  bacciform,  protected  by  the  base  of  the 
perianth ; seed  dicotyledonous,  straight,  exalbuminous ; stem  ligneous  ; 
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bark  aromatic ; leaves  alternate,  aromatic  ; flowers  axillary,  or  in  a cyme, 
panicle,  or  umbel. 

The  Bay  tree  [Laurus  Nobilis),  indigenous  to  central  Europe,  is  a tree 
or  shrub,  with  persistent  leaves,  coriaceous,  smooth,  and  possessing  an 
agreeable  odour.  The  Sassafras  [Laurus  Sassafras)  is  a native  of  Virginia, 
Florida,  and  Brazil.  Every  part  of  this  tree  is  endowed  with  a peculiar 
odour,  something  like  a combination  of  Fennel  and  camphor.  The 
wood  of  this  tree  is  employed  in  medicine.  The  Laurus  Cinnamomum 


258.  Laurus  Cinnamomum. 


furnishes  the  aromatic  bark  known  by  the  name  of  <nnnamon.  It  is  culti- 
vated in  Ceylon  and  other  intertropical  countries.  The  Laurus  Cassia  is  a 
native  of  Cochin-China,  Malabar,  and  some  parts  of  China  Proper.  Its 
bark  is  thicker  than  that  of  the  true  Cinnamon  tree,  and  its  colour  deeper. 
Camphor  is  another  valuable  production  from  one  of  the  Laurel  tribe,  the 
Laurus  Camphor  a ^ a native  of  Japan;  not  that  the  substance  known  as 
camphor  is  only  found  in  this  vegetable.  In  small  quantities  it  exists  in 
many  of  the  natural  order  Labiates, 


FIKST  OUl'LINES  OF  BOTANY. 


213 


§ 99.  THYMELACEiE. 

Characteristics : Perianth  tubular,  petaloid  ; stamens  perigynous,  their 
number  equal  to  the  divisions  of  the  perianth,  oceasionally  double  or 
fewer ; ovary  free,  unilocular ; ovules  pendent ; fruit  drupaceous  or 
in  nuts,  ordinarily  one  seeded,  exalbumlnous  ; stem  usually  ligneous ; 
leaves  simple. 


259.  Edgworthia  Chrysantlia. 


All  the  species  of  the  genus  Daphne  contain  an  acrid  principle,  which 
gives  them  a vesicating  property.  The  Daphne  Fortuna  is  a very  beauti- 
ful plant ; it  was  brought  from  China  by  Mr.  Fortune,  some  years  ago, 
and  is  now  cultivated  in  England.  This  gentleman  also  introduced  the 
Edgeworthia  Chrysantha  (fig.  259).  It  is  a very  beautiful  member  of  the 
Daphne  genus. 


§ 100.  LORANTHACE.®. 

Characteristics  : Calyx  adherent  to  the  ovary  ; petals  free  or  coherent, 
epigynous,  four,  six,  or  eight,  valvate  in  aestivation  ^ stamens  opposite 
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260.  The  Mistletoe  (Viscum  Album). 

represents  the  family  in  our  own  land.  It  is  a dioecious  plant,  with  thick 
fleshy  leaves,  greenish  flowers  scarcely  apparent,  and  sessile.  The 
Mistletoe  was  much  reverenced  by  the  ancient  Druids,  who  attributed  to 
it  various  mysterious  properties.  Even  at  this  day  the  inhabitants  of 
Java  entertain  a superstitious  respect  for  the  Ficus  Religiosa,  upon  which 
an  individual  of  the  natural  family  Loranthaceae  grows.  They  believe 
that  the  shades  of  their  ancestors  wander  under  the  vaulted  canopy  formed 
by  these  curious  trees,  and  are  gladdened  by  a viev/  of  the  parasites. 


to  the  petals  or  to  the  divisions  of  the  simple  perianth ; ovary  unilocular ; 
ovule  pendent ; berry  one  seeded ; embryo  placed  at  the  surface  of  an 
abundant  fleshy  albumen;  small  dichotomous  shrubs,  always  parasite; 
leaves  opposite,  entire  ; flowers  sometimes  dioecious. 

Members  of  this  natural  family  inhabit  for  the  most  part  the  inter- 
tropical  regions.  Their  bark  contains  adhesive  material,  very  similar  to 
birdlime,  intermediate  in  its  general  nature  between  vvax  and  caoutchouc. 

The  Mistletoe  { Viscum  Album,  fig.  260)  is  the  only  species  which 
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§ 101.  HYDNORACE.®,  RAFFLESIACEiE,  CYTINACEiE,  APODANTHACEJB, 

AND  BALANOPHORACEiE. 


These  five  families  constitute  the  class  of  so-called  Rhizanths,  the 
characteristics  of  which  are  as  follow.  Plants  composed  of  cellular  tissue, 
pervaded  by  a few  vessels ; parasites  upon  the  roots  or  stems  of  other 
plants  ; leaves  reduced  to  mere  scales,  never  green,  deprived  of  stomata, 
and  vessels,  generally  imbricate ; flowers  complete,  or  polygamous,  or 
difpcious  ; embryo  inseparable. 


261.  Rafflesia  Arnoldi. 


The  most  remarkable  species  of  this  class  is  the  Rafflesia  Arnoldi  (fig. 
261),  a native  of  Sumatra,  where  it  grows  on  the  trunk  of  a Cissus,  and 
bears  a single  flower  no  less  than  nine  feet  in  circumference.  Its  nectary 
has  a capacity  of  twelve  pints,  and  its  weight  is  not  less  than  fifteen  pounds. 
Before  its  expansion  the  floral  bud  appears  like  a great  Cabbage  ; the 
bracTts  soon  expand  and  the  perianth  becomes  developed.  Its  fleshy 
colour  and  cadaverous  odour  attract  flies  and  other  insects,  which  are 
necessary  to  the  process  of  its  fecundation. 


§ 102.  NEPENTHES. 

Characteristics : Subligneous  plants  of  tropical  Asia  and  Madagascar  ; 
flowers  in  racemes,  dioecious  ; perianth  herbaceous,  four  partite  ; stamens 
sixteen,  coherent  in  a central  column ; ovary  free,  four  celled  ; capsule 
loculicidal.  The  Nepenthes,  type  of  this  family,  possesses  alternate  leaves, 
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the  petiole  contracted  at  its  base,  but  further  on  expanding  into  a flat 
limb,  but  its  mid-rib  is  prolonged,  and  bears  a new  foliaceous  expansion 
like  a pitcher  in  form,  supplied  with  a cover  attached  by  a kind  of  hinge, 
on  which  it  opens  and  shuts.  The  pitcher  closed  at  night  is  open  during 
the  day,  and  secretes  on  its  interior  a fluid,  insipid  in  some  species, 
slightly  saccharine  in  others.  The  largest  and  finest  species  was  dis- 
covered about  thirty  years  ago  at  Singapore  by  Sir  Stamford  Raffles,  and 
has  received  the  name  of  Nepenthes  Maffiesiana  (fig.  262). 


' 262.  Nepenthes  Rafflesiana.  (1)  The  Leaf.  (2)  The  Male  Flower.  (3)  The  Fruit. 


§ 103.  PAPAYACE^. 

Characteristics : Flowers  dioecious ; calyx  very  small,  five-dentated ; 
petals  hypogynous,  five — joined  into  a funnel-shaped  body  in  the  stanimi- 
ferous  flowers ; remaining  free  in  those  bearing  pistils  merely  : stamens 
ten ; ovary  unilocular  or  five-celled ; placent£c  parietal ; berry  pulpy ; 
seed  albuminous ; trees  of  tropical  America  with  a milky  juice. 

‘ The  Carica  Papaya  (fig.  263)  is  a tree  with  cylindrical  trunk,  simple,  and 
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bearing  at  its  summit  a terminal  tuft  of  palmilobed  leaves.  This  tree  has 
been  known  to  grow  twenty  feet  in  the  space  of  three  years.  Its  stamini- 
ferous  flowei;s  are  in  long  multifloral  racemes.  Its  pistils  are  almost  sessile. 
Fruit  about  the  size  of  a little  melon,  a delicious  article  of  food,  either 
in  its  raw  state  or  cooked.  The  milky  juice  of  the  stem  and  leaves  con- 
tains a fibrinous  matter,  which  has  the  singular  property,  that  on  pouring 


263.  Carica  Papaya. 

a few  drops  of  it  into  water,  and  steeping  in  this  water  for  the  space  of  a 
few  minutes  raw  meat,  the  latter  becomes  remarkably  tender.  The  same 
result  is  obtained  by  enveloping  the  meat  in  leaves  of  the  tree,  or  even 
by  suspending  it  from  the  tree  * but  in  any  case  the  meat  must  be  eaten 
immediately  after  cooking,  otherwise  it  rapidly  spoils. 


§ 104.  BEGONIACE.E. 

Characteristics  : This  natural  order  only  contains  one  single  genus,  Bego^ 
nia.  They  are  plants  inhabiting  tropical  regions,  having  alternate  stipulate 
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leaves  and  monoecious  flowers ; perianth  petaloid ; tube  adherent  to  the 
ovary  ; stamens  numerous ; ovary  inferior,  trilocular,  multiovular ; cap- 
sule triangular,  loculicidal,  three  valvular  ; embryo  occupying  the  axis  of 
a fleshy  albumen.  These  plants  contain  oxalic  acid,  the  presence  of 
which,  in  conjunction  with  stipules  and  the  nature  of  the  perianth,  causes 
them  to  approach  the  Rumex  tribe.  Numerous  species  are  cultivated 
in  the  hot-houses  of  Europe,  of  which  the  plant  represented  below  (fig. 
264)  is  the  newest  imported  and  most  magnificent. 


264.  Begonia  Coccinea. 


§ 105.  EUPHORBIACE.a:. 

Characteristics:  Flowers  dioecious  and  generally  without  calyx  or 
corolla;  sepals  free  or  joined,  ordinarily  valvate  in  aestivation;  ovary 
usually  three  celled ; uni-  or  bi-ovulate ; carpels  joined  with  a central 
etyliferous  axis ; fruit  capsular,  with  dry  or  fleshy  epicarp  separating 
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in  valves ; seeds  pendent ; embryo  dicotyledonous,  straight,  in  the  axis  of 
a fleshy  albumen. 

The  greater  number  of  this  species  contain  a milky,  acrid,  and  poisonous* 
juice,  which  often  holds  dissolved,  in  addition  to  other  principles,  a peculiar 
elastic  substance,  and  occasionally  colouring  matter.  The  seeds  are  oily, 
the  root  is  sometimes  feculent.  The  Euphorhiums^  the  type  of  this  natural 
order,  present  an  aspect  of  great  variety ; certain  members  possess  a 
fleshy  stem,  angular  and  spiny,  very  much  resembling  Cactuses  ; others 


265.  The  Manchineel  (Hippomane  Mancinclla). 


have  normal  leaves  and  stems.  Many  of  the  African,  Arabian,  and 
Indian  species  furnish  an  exudation,  which,  when  thickened  by  the  sun, 
becomes  the  commercial  Euphorbium.  The  Manchineel  (Hippomane  Man- 
cinella,  fig.  265)  is  a fine  tree  of  intertropical  America,  celebrated  for  its 
peculiarly  poisonous  qualities.  If  accounts  are  to  be  trusted,  it  is  certain 
death  for  an  individual  to  sleep  under  one  of  this  species  ; and  even  rain 
which  touches  the  skin  after  having  fallen  upon  the  leaves  of  this  tree 
raises  a blister.  The  Manchineel  tree  also  bears  tempting-looking  fruit, 
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from  which  an  agreeable  odour  is  exhaled,  hut  even  a small  portion,  if 
eaten,  is  certain  death. 

# Castor  oil  is  expressed  from  the  seeds  of  one  of  the  Euphorbiaceae, 
Hicinus  Communis  (fig.  266). 

The  genus  Manioc  contains  two  important  species,  both  especial  objects 
of  cultivation  in  many  parts  of  America  on  account  of  their  feculent  root. 
The  M.  Alpi  is  eaten  by  the  natives  after  being  roasted  in  hot  cinders  ; 


2G6.  Tlic  Castor  Oil  Tree  (Ricinus). 

animals  eat  it  raw.  The  M.  Utilissima  contains  in  its  root  a juice 
charged  with  prussic  acid,  or  a material  which  readily  produces  this  acid 
by  decomposition.  Nevertheless,  the  natives  where  the  tree  grows 
derive  an  abundance  of  nutritive  matter  from  this  vegetable,  much  of 
which  is  exported  under  the  name  of  Tapioca. 

§ 106.  CANNABINACEAE. 

Characteristics  : Flowers  dioecious  ; perianth  of  staminiferous  flowers, 
calyciform,  perianth  of  the  pistilliferous  .flowers  reduced  to  a bract ; ovary 
unilocular,  one  or  two  styled;  ovule  single,  pendent,  curved;  fruit  a 
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small  nut  or  achscnium  ; seed  exalbuminous,  bent  back ; stem  herbaceous  ; 
leaves  stipuled,  opposite,  or  occasionally  the  superior  ones  alternate. 

The  genera  Cannabis  and  Huniulus  compose  this  small  family.  Hemp 
{Cannabis  Sativa},  a native  of  Persia,  has  leaves  palmate  or  dentate  in 
segments.  The  individual  on  which  the  staminiferous  flowers  grow  has 
a more  withered  aspect  and  sooner  dries  up  than  the  other,  to  which  the 
appellation  Female  Hemp  is  commonly  applied.  The  male  individual  is 
that  from  which  the  substance  hemp  is  obtained.  The  Hop  {Humulus 
Ltipulus,  fig.  267)  is  a well-known  plant,  having  a climbing  angular 


267.  The  Common  Hop  (Huimilus  Lupulus). 


stem  and  cordate,  lobed  leaves.  Its  achaenium  and  its  bracted  calyx 
are  studded  with  glands  containing  a bitter  aromatic  substance,  slightly 
narcotic  in  quality,  and  on  which  the  virtues  of  the  hop  depend.  It  is 
termed  by  chemists  Tiumuline. 

§ -107.  LOGANIAGILE. 

Characteristics : Corolla  monopetalous,  hypogynous,  four  to  ten  partite ; 
stamens  in  number  equal  to  that  of  the  lobes  of  the  corolla ; ovary  two 
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to  four  celled,  each  containing  one  or  more  ovules ; leaves  opposite  ; 
juice  aqueous  ; fruit  capsular,  or  follicular,  or  fleshy ; seed  dicotyledonous, 
albuminous. 

The  sub-family  Strychnos  contains  the  most  remarkable  species  of  this 
natural  order.  The  greater  number  possess  in  their  bark  and  seeds  two 
alkaline  principles  termed  respectively  strychnia  and  hrucia.  The  action 
of  these  on  the  animal  organism  is  extremely  violent.  The  Strychnos  Tieute 
is  a climbing  plant  of  the  Javan  forests,  with  the  juice  of  which  the  natives 
poison  their  arrows.  It  is  the  celebrated  Pohon  Upas,  frequently  con- 
founded with  another  Javanese  vegetable  poison,  obtained  from  the 
Antiai'is  Toxicai'ia,  a tree  belonging  to  the  natural  family  Artocarpece. 

The  Ciirara^  or  Wooara,  is  also  a poison  furnished  by  another  member 
of  the  same  natural  family,  the  S.  Toxifera,  a native  of  Guiana.  The 
Indians  who  dw^ll  on  the  banks  of  the  Oronoco,  the  Ipura,  and  the  Rio 
Negro,  employ  this  substance  as  a poison  for  their  arrows. 

The  Nux  Vomica  tree  {^Strychnos  Nux  Vomica)  is  perhaps  the  most 
valuable  of  the  tribe,  furnishing  an  alkaloid  (strychnia)  very  poisonous, 
but  of  great  use  in  medicine. 


§.  108  APOCYNACE.®. 

Characteristics:  Corolla  hypogynous,  monopetalous,  regular,  four  or 
five  partite ; contorted  or  valvate  in  aestivation  ; stamens  inserted  upon 
the  corolla  in  number  equal  to  the  lobes  of  the  former  ; pollen  granular  ; 
ovary  free,  bi-carpelled ; fruit  capsular,  or  follicular,  or  fleshy;  seed 
dicotyledonous,  straight,  ordinarily  albuminous ; leaves  opposite  or  ver- 
ticillate  ; j uice  milky. 

The  term  Apocynacece  is  derived  from  the  genus  Apocynum,  which 
means  the  dog-killer^  certain  species  being  dangerous  to  animals.  The 
Apocynaceae  are  usually  trees  or  shrubs,  seldom  herbs,  and  for  the  most 
part  containing  a milky  juice; 

This  natural  order  is  rather  frequent  in  tropical  climates,  but  the 
number  of  species  is  very  inconsiderable  in  our  latitudes.  The  milky, 
a(?rid,  and  bitter  juice  which  flows  from  many  of  this  natural  species 
imparts  to  the  family  an  emetic  and  purgative  tendency,  which  in  some 
species  is  deleterious.  The  bark  of  many  Apocyns  contains  a bitter 
astringent  principle,  in  other  species  a tinctorial  matter  predominates. 
The  fleshy  fruit  of  others  is  eatable.  The  seed  of  many  genera  is 
poisonous,  whilst  that  of  others  is  oily  and  inofiensive. 

Many  species  of  the  genus  Cerbera,  as  well  Asiatic  as  American, 
possess  narcotic  acrid  seeds,  sometimes  poisonous,  but  useful  as  a remedy 
for  the  bites  of  serpents.  The  C.  Ahovai  secretes  an  exceedino-ly 
46  * [EotaktM.] 
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poisonous  juice,  which  is  employed  in  Brazil  for  the  purpose  of  stupefying- 
fish. 

The  poisonous  Tanghin  {Tanghinii  Yenenifera,  fig.  270)  is  a native  of 
^Madagascar,  about  thirty  feet  in  height,  yielding  a drupaceous  fruit  which 
contains  an  oily  seed,  and  employed  by  the  n-itives  judicially  in  the  trial  by 
poison.  The  accuser  makes  his  complaint  to  the  judge,  who  refers  it  to 


270.  Tanghinia  Venenifera. 

an  official  denominated  the  Amjpanangliin,  and  whose  office  is  the  double 
one  of  priest  and  executioner.  If  sufficient  presumptive  evidence  of 
crime  be  forthcoming,  the  tanghin  is  administered,  and  the  guilt  or  inno- 
cence of  the  accused  is  judged  of  by  the  result.  If  he  recovers  from  the 
effects  of  the  poison,  he  is  proclaimed  innocent  \ if  he  dies,  he  is  con- 
sidered guilty,  and  his  goods  are  forfeited. 
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ON  ENDOGENOUS  PLA.NTS. 

Having  devoted  thus  much  consideration  to  exogenous  plants^  it  is 
time  for  us  to  pay  some  attention  to  endogenous  ones.  The  distinctions 
between  these  two  great  divisions  have  already  been  so  fully  mentioned 
ill  the  general  introduction,  that  our  remarks  at  present  will  be  but  fev/. 

In  the  study  of  any  subject  it  is  always  desirable  for  the  mind  to  grasp 
a certain  general  outline,  previous  to  entering  upon  minuter  characteristics. 
Having,  then,  determined  the  conditions  of  distinction  between  exogens 
and  endogens,  let  us  now  devote  our  sole  attendon  to  the  latter,  and  see 
if  we  can  recognise  any  broad  groupings  between  endogens  themselves. 
Well,  Tulips,  Daffodils,  and  Lilies,  are  all  endogens,  as  their  leaves  will 
abundantly  testify,  without  the  necessity  of  our  taking  any  further 
trouble ; so  are  grasses  and  sedges.  Here,  then,  we  may  recognise  a 
natural  division  at  once.  The  former  have  flowers  composed  of  sepals 
and  petals,  just  like  the  plants  we  have  already  discussed ; but  as  for 
grasses  and  sedges,  they  would  be  pronounced  by  an  inexperienced  person 
flowerless  ; indeed,  they  are  flowerless  in  the  ordinary  acceptation  of  the 
term — that  is  to  say,  they  have  neither  calyx  nor  corolla, — but  their  repro- 
ductive organs  are  protected  by  peculiar  modiflcations  of  those  change- 
able bodies,  “ bracts.”  This  character  of  inflorescence  is  said  to  be 
“ glumaceous,”  and  the  floral  appendage  of  a grass  is  said,  in  the  language 
of  Botany,  to  be  a glume. 

In  the  few  remarks  which  we  have  to  make  on  endogenous  plants,  we 
shall  not  follow  the  systematic  plan  of  giving  them  precise  botanical 
characteristics,  but  shall  generalise  with  a view  of  enabling  the  reader  to 
regard  the  members  of  this  division  under  a broad  aspect.  In  addition, 
then,  to  the  great  characteristics . of  the  endogenous  division  already 
enumerated,  it  remains  now  to  be  mentioned  that  the  leaves  of  endo- 
genous plants  are  not  attached  to  the  parent  stem,  like  those  of  exogens, 
by  a joint  or  axil ; and  that  the  calyx,  corolla,  and  reproductive  organs 
have  a tendency  to  the  number  thiee,  or  some  multiple  of  that  number; 
whereas  the  corresponding  parts  of  exogens  assume  for  the  most  part 
the  number  five,  or  its  multiples.  Not  that  the  rule  is  invariable,  but  it 
is  very  general.  By  examining  Lilies,  Tulips,  &c.,  and  comparing  them 
with  exogens,  the  reader  will  satisfy  himself  of  the  correctness  of  this 
remark  (fig.  271). 

The  common  garden  Asparagus  is  regarded  by  botanists  as  a Lily,  as 
in  like  manner  are  the  gigantic  Dragon-trees,  as  was  noticed  at  p.  4. 

For  the  most  part  endogenous  plants  have  no  branches,  but  send  one 
trunk  or  stem  aloft.  To  this,  however,  there  are  a few  exceptions. 
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Ajsparagus  is  branched,  as  everybody  knows.  The  Dragon-tree  is  also 

branched,  and  so  is  the  Doom  Palm  of  Upper  Egypt. 

Let  us  now  proceed  to  an  examination  of  the  Grasses — vegetables 
which  constitute  a most  valuable  and  very  well  characterised  natural 
order,  designated  by  the  botanical  term  GraminacecB. 

The  Grasses,  though  generally  unpretending  in  aspect,  are,  without 
doubt,  more  useful  than  any  vegetable  productions  whatever.  The 
smaller  species  clothe  our  fields  with  verdure,  and  afford  nourishment  to 


271.  (1)  Nankin  Lily  (Lilium  Testaceum),  (2)  Methonica  Leopold]. 

(3)  Elegant  Lily  (Liliuna  Speciosum).  (4)  Cumiugia  Trimaculata. 

■cattle.  The  large  species  furnish  us  with  bread  and  sugar ; for  at  this 
period  of  our  botanical  investigations  the  reader  need  not  be  informed 
that  Wheat,  Barley,  Bice,  Maize,  Oats,  Bye,  and  the  Sugar-cane,  are  all 
Grasses.  The  slightest  inspection  of  a leaf  of  one  of  this  tribe  suffices  to 
indicate  that  Grasses  are  internal  growing,  or  endogenous  plants.  An  ex- 
amination of  the  seed  affords  similar  information.  These  matters  scarcely 
require  notice,  their  perception  is  so  evident.  The  flower  of  a Grass, 
how'ever,  is  a very  curious  arrangement  of  parts,  unlike  anything  which 
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lias  yet  come  under  our  notice ; petals  and  sepals  being  altogether  absent, 
and  the  external  parts  of  the  flower  being  exclusively  composed  of  green 
or  brown  scales,  called  glumes;  hence  Grasses  are  said  to  possess  a 
glumaceous  flower.  These  scales,  to  which  the  term  glume  is  applied, 
are  no  other  than  bracts,  which  we  have  already  seen  to  be  capable  of 
such  extraordinary  metamorphoses,  becoming  in  the  Oak  an  acorn-cup, 
in  the  Pine-apple  the  part  we  eat. 

Grasses  are  not  excluded  from  any  quarter  of  the  globe ; but  the 
number  of  individuals,  though  not  of  species,  is  greatest  in  the  northern 
temperate  regions.  As  we  approach  the  equator  the  number  of  indi- 
viduals decreases  proportionately  with  an  increase  in  the  number  of 
species.  The  stem,  too,  becomes  woody,  the  leaves  enlarge,  and  the 
organs  of  reproduction  are  frequently  checked  in  their  development, 
owing  to  this  luxuriance  of  vegetation.  Grasses  have  become  so  trans- 
ported from  one  land  to  another,  that  it  is  now  quite  impossible  to  deter- 
mine with  certainty  the  native  regions  of  many  species. 

Oats  and  Rye  are  mostly  cultivated  towards  the  north;  Barley  and 
Wheat  in  more  temperate  regions;  Maize  in  America,  and  Rice  in 
Asia.  The  seed,  or,  more  correctly  speaking,  the  fruit,  of  these  afford 
sustenance  to  the  greater  portion  of  the  human  species.  The  analogy 
of  the  chemical  composition  of  Grasses  indicates  not  less  than  their  ex- 
ternal characteristics  their  mutual  affinity,  pointing  out  the  whole  family 
as  essentially  nutritive  vegetables.  Their  herbaceous  part,  or,  in  larger 
species,  their  woody  stem,  is  enveloped  in  a shiny  coat  of  silica,  or  flinty 
matter.  Internally,  the  stem  contains  phosphate  of  lime,  albumen,  sugar, 
and  mucilage.  The  grain,  as  we  will  at  present  denominate  the  so-called 
seed,  contains  starch  and  gluten  in  abundance,  mixed  with  a certain 
quantity  of  sugar,  the  amount  of  which  increases  towards  the  period  of 
germination ; also,  a little  fixed  oil  and  various  saline  matters. 

Innocuity  and  the  presence  of  nutritive  principles  are  the  grand 
characteristics  of  Grasses  physiologically  considered.  Yet  to  this  de- 
scription certain  species  offer  an  exception : Darnel  Grass  {Lolium  Temu- 
lentum)  is  strongly  poisonous,  owing  to  the  presence  of  the  chemical 
principle  loline.  Festuca  Quadridentata^  a genus  which  grows  abun- 
dantly in  Peru,  is  mortal  to  cattle  which  browse  upon  it.  Another 
species  (^Calamogrosiis')  is  juiceless,  and  when  swallowed  by  animals 
injures  their  throats,  rather  on  account  of  the  flinty  matter  with  which  it 
is  profusely  coated  than  because  of  any  poisonous  principle.  Finally, 
the  rhizome  of  certain  species  of  the  genus  Bromus  is  purgative.  Amongst 
the  chemical  principles  contained  in  many  species  of  Grasses,  various 
odorous  matters  should  not  be  forgotten.  Every  person  is  acquainted 
with  the  agreeable  odour  diffused  by  hay.  This  odour  depends  on  the 
presence  of  benzoric  acid  in  a species  of  grass  called  Anthoxanthum 
Odoratum . The  Sugar-cane,  moreover,  is  delicately  odorous  ; its  tender 
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shcots  filling  an  apartment  with  an  agreeable  fragrance  ; but  the  odorous 
principle  is  most  highly  developed  in  the  West  Indian  Lemon  Grass, 
the  leaves  of  which  smell  so  exactly  like  those  of  the  Verbena,  or  Lemon 
plant,  that  it  is  difficult  by  the  test  of  odour  to  distinguish  between  the 
two.  In  either  case  the  odorous  principle  depends  on  the  presence  of  a 
volatile  oil ; indeed,  much  of  the  essential  oil  commonly  sold  as  that  of 
Verbena,  is  really  derived  from  the  West  Indian  Lemon  Grass. 

The  Sugar-cane  is  supposed  to  be  a native  of  the  south-eastern  portion 
of  Asia.  It  was  totally  unknown  to  the  ancient  Greeks  and  Romans,  as 
in  like  measure  was  sugar.  From  south-eastern  Asia,  the  cane  was 
introduced  into  Arabia  ; from  Arabia  it  travelled  into  Egypt,  Asia  Minor, 
Sicily,  Italy,  and  Spain.  From  the  latter  country  it  was  transported 
to  St.  Domingo  and  continental  America.  Sugar  had  preceded  the  cane 
in  Europe  by  a considerable  period  ; but  there  is  reason  to  suppose  that 
the  substance,  although  absolutely  identical  in  composition  with  that  of 
the  cane,  was  derived,  not  from  it,  but  from  the  juice  of  Palm  trees.  In 
Ceylon,  the  art  of  manufacturing  sugar  from  the  juice  of  Palm  trees  has 
been  known  to  the  natives  from  time  immemorial.  The  manufacture  of 
sugar,  however,  from  the  cane  was  in  that  island  an  European  introduc- 
tion. Nevertheless,  the  Cingalese  possessed  the  cane,  and  used  it  by 
way  of  dessert.  This  use  of  the  Sugar-cane  still  prevails  in  many  coun- 
tries. Large  districts  of  land  in  Andalusia  are  devoted  at  this  very 
time  to  the  growth  of  Sugar-cane ; not  so  much  with  the  object  of 
obtaining  sugar  from  the  juice,  as  of  furnishing  an  agreeable  dessert. 

The  corn-bearing  Grasses  are  appropriately  denominated  Cereals^  or 
plants  of  Ceres,  the  corn-goddess.  Amongst  these  Wheat  takes  the  first 
rank.  It  is  more  nutritive  than  either  of  the  others,  and  adapted  to 
climes  and  tracts  of  greater  diversities  of  character.  Rice  may  be  cor- 
rectly described  as  a tropical  water  Grass ; the  conditions  necessary  to 
its  development  being  a hot  atmosphere  and  a swampy  soil.  These  con- 
ditions only  exist  in  few  spots,  and  fortunately,  too,  for  they  are  most 
unfavourable  to  the  health  of  man. 

The  Sugar-cane  frequently  grows  to  an  elevation  of  twenty  feet,  and  is 
as  thick  as  a man’s  arm  ; but  these  dimensions  sink  into  insignificance 
when  compared  with  the  Bamboo,  which  is  a veritable  tree  Grass,  giving 
off  lateral  branches,  and  often  rising  to  the  elevation  of  thirty  or  forty 
feet. 


/ 

§ 109.  CYPEKACE.®;,  OR  THE  SEDGE  TRIBE. 

This  is  a natural  order  very  nearly  allied  to  the  Grasses,  from  which 
they  differ,  however,  in  yielding  no  important  product,  and  in  having 
triangular,  whereas  Grasses  have  cylindrical,  stems. 
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§ 110.  JUNCACE.®  AND  ARACEiE,  THE  DULLlltrSH  AND  THE  ARUM 

TRIBE. 

These  vegetables  both  possess  a very  peculiar  floral  organisation,  to 
which  we  shall  not  refer,  contenting  ourselves  with  directing  the  reader’s 
attention  to  the  spadix,  as  the  pole-like  floral  elevation  is  called,  projecting 
out  of  a peculiar  sheath-like  envelope  (a  bract),  termed  a spathe.  This 
peculiarity  points  out  an  alliance  between  these  humble  denizens  of 
swamps  and  hedge-rows  and  the  magnificent  Palm  trees,  princes  of  the 
tropical  forest,  as  they  have  been  appropriately  termed.  They,  too,  are 
supplied  with  this  peculiar  inflorescence. 


§ 111.  P.ALMACEiE,  OR  THE  PALM  TRIBE. 

These  are  not  only  the  largest  of  all  endogenous  plants,  but  certain 
species  are  magnificent  forest  trees,  which  add  a charm  to  the  tropical 
forest  altogether  peculiar,  and  furnish  a number  of  useful  products  to 
man; — oil,  wine,  dates,  cocoa-nuts,  hemp,  cloth  already  manvfactured ! 
astringent  matter,  sugar,  and  spirit ; all  these  substances,  and  many 
others,  are  furnished  by  Palms. 

Palms  are  essentially  tropical  vegetables,  and  all,  except  two,  are  trees 
of  considerable,  often  of  very  great,  size.  There  exist,  however,  two 
dwarf  species,  natives  of  temperate  climes.  One,  the  Chamoerops  Humilis, 
grows  in  Greece,  Italy,  Spain,  and  the  south  of  France  ; the  other, 
Chamarops  Falmetto,  is  a native  of  North  America. 

Most  tropical  localities  possess  each  its  peculiar  species  of  Palm  trees, 
and,  like  cats.  Palm  trees  are  fond  of  their  home ; seldom  thriving  when 
far  removed,  even  though  their  removal  be  to  a climate  and  soil  appa- 
rently similar  to  those  of  their  native  region.  There  are  two  exceptions, 
however,  to  this  rule,  and  they  refer  to  two  very  important,  members  of 
the  tribe,  namely,  the  Date  Palm  and  the  Cocoa-nut  Palm.  The  latter 
now  flourishes  in  almost  every  tropical  land ; the  former  is  even  grown 
with  considerable  success  so  far  north  as  southern  Italy  and  Spain. 
At  Elche,  in  Valencia,  there  is  a forest  composed  exclusively  of  Date 
Palms,  originally  planted  there  by  the  Saracens.  The  fruit  arrives  at 
moderate  ripeness,  but  is  inferior  to  the  Date  of  Barbary.  The  greater 
number  of  Palm  trees  like  the  vicinity  of  water,  and  the  Cocoa-nut  Palm 
will  not  grow  when  removed  beyond  a certain  distance  from  the  sea ; 
whence  it  happens  that  there  are  no  Cocoa-nut  Palms  in  Central 
Africa. 
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§ 112.  CRYPTOGAMIC  PLANTS. 

These  we  have  already  glanced  at  in  a former  part  of  our  Outlines. 

Their  organisation  is  very  curious  and  exceedingly  diverse  ; but  in 
consequence  of  the  absence  of  flowers,  or,  at  any  rate,  recognisable 
flowers,  their  study  is  not  so  easy  as  that  of  the  floral  divisions  of  nature. 
The  most  remarkable  tribes  belonging  to  this  division  of  plants  are  the 
Mosses,  Lichens,  TTungi,  Ferns,  and  Sea  Weeds,  to  some  of  which  we 
shall  now  direct  the  reader’s  attention. 


§ 113.  MOSSES. 

There  is  no  season  of  the  year  in  which  we  may  not  find  interest  and 
employment  amid  the  Mosses  and  Lichens — no  soil  nor  situation  where 
some  or  other,  of  one  or  both  families,  may  not  be  found.  Scarcely  any 
part  of  the  known  world  is  destitute  of  them.  On  the  coasts  of  the  Icy 
Sea,  where  the  soil  never  thaws  for  more  than  the  depth  of  a few  inches, 
plants  of  these  kinds  are  said  by  travellers  to  be  the  only  forms  of  vege- 
tation. In  Spitzbergen,  Greenland,  and  even  in  higher  latitudes,  they 
are  to  be  found,  as  well  as  on  the  morasses  and  volcanic  tracks  of  Ice- 
land ; and  on  the  frozen  deserts  of  Siberia,  there  these  little  crypto- 
gamous  plants  may  still  be  seen.  Nor  only  there ; for  in  the  arid  wastes 
of  burning  Africa,  it  is  told  us  that  the  traveller  Mungo  Park  was  revived 
and  rejoiced  by  the  site  of  one  of  the  species  of  this  lovely  tribe. 

The  muscology  of  Britain,  which  contains  about  four  hundred  species, 
most  nearly  resembles  that  of  North  America,  and  is  also  closely  allied  to 
that  of  the  northern  and  central  parts  of  the  continent  of  Europe.  It  is 
within  less  than  a century  that  this  interesting  and  widely  extended  class 
of  plants  has  been  made  the  subject  of  much  study  or  research.  The 
Germans  seem  to  have  taken  the  lead  in  this  branch  of  Botany,  but  they 
have  been  vigorously  followed  by  many  illustrious  students  of  nature 
among  our  own  countrymen,  and  new  discoveries  are  daily  being  made  in 
this  department  of  the  vegetable  kingdom. 

The  structure  of  Mosses  is  of  the  simplest  kind,  Fungi  and  Lichens 
alone  being  below  them  in  the  scale  of  vegetation.  With  Mosses  com- 
mence the  rudimental  characters  of  root,  branches,  and  leaves,  with 
which  parts  every  plant  of  this  tribe  is  furnished,  and  in  the  place  of  a 
flower  they  have  little  vessels  usually  supported  on  a stalk,  and  con- 
taiiung  the  seed.  The  stems  vary  from  the  twelfth  part  of  an  inch  to  a 
foot  in  height;  few  of  them,  however,  exceed  four  inches,  and  most 
being  much  less.  The  leaves  difler  in  form,  some  being  egg-shaped, 
others  lance-shaped  and  very  many  linear.  If  examined  under  a micro- 
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scope,  these  will  often  be  found  beautifully  veined  and  reticulated  ; they 
have  generally  a bright  green  hue,  which  proves  the  activity  of  their 
breathing  apparatus  ; yet  there  are  species  brown,  purple,  and  even 
nearly  black,  as  well  as  of  the  palest  whitish-green.  The  edges  of  the 
leaves  are  often  toothed,  or  notched  like  a saw.  Mosses  are  said  to  be 
in  fruit  when  the  little  seed  vessel  of  which  we  have  spoken  is  formed. 

The  fructification  of  this  tribe  of  plants  is  very  peculiar,  and  by  it, 
more  frequently  than  by  any  other  part,  is  the  species  determined.  At 
certain  seasons  of  the  year,  we  may  observe  a forest  of  thin  stems 


271.  Wall  ScrcW' Moss  (Tortula  Muralis).  272.  Curved  Fruit-stalks  of  a Moss. 

crowned  with  these  little  seed  vessels  rising  above  the  general  level  of 
the  clump  of  Moss  on  which  they  grow ; these  stalks  are  called  set(B^  or 
fruit  stalks,  and  the  vessels  capsules.  Let  us  take  that  species  of  Moss 
which  grows  so  commonly  on  almost  every  wall  we  see,  the  Tortula 
muralis^  or  Wall  Screw-Moss  (fig.  271  a),  as  our  example,  and  examine 
it  carefully.  The  Theca  (fig.  271  Z>),  or  fruit  of  this,  has  a little  cap, 
like  that  of  a Norman  peasant,  with  a high  peak  and  long  lappit  (fig. 
271  d)\  this  is  the  calyptra,  or  veil,  and  forms  a sort  of  hood  which, 
when  the  fruit  is  young,  is  rolled  round  the  theca,  so  as  completely  to 
cover  it.  As  the  fruit-stalks  lengthen,  this  veil  is  torn  from  its  support 
and  carried  up  on  the  top  of  the  seed  vessel,  much  as  the  calyx  of  the 


FIRST  OUTLINES  OF  BOTANY. 


233 


. Escholtzia  is  borne  up  on  the  summit  of  the  petals  before  they  open. 
Now  if  we  place  this  seed  vessel  under  the  microscope,  avc  shall  find  that 
beneath  the  veil  is  a lid  or  covering,  which  closes  the  mouth  of  the  cap- 
sule ; this,  when  the  spores  or  seeds  are  ripe  and  fit  to  be  dispersed,  is 
thrown  off,  and  then  new  and  wonderful  objects  are  disclosed  ; under- 
neath this  lid  (which  is  called  the  operculum)  lies  a kind  of  tuft  of 
twisted  hairs  (fig.  271,  c),  which  arise  from  within  the  rim  of  the  theca, 
and  are  called  the  teeth  of  the  fringe,  or  peristome.  These  do  not  exist 
in  all  species  of  moss,  and  when  they  are  found,  differ  in  number  ; but  it 
is  an  unvarying  rule,  that  wherever  they  are  seen  at  all,  their  number 
consists  of  four,  or  of  some  multiple  of  four,  amounting  occasionally  to 
as  many  as  sixty-four.  Sometimes  the  fringe  consists  of  two  rows  of 
teeth,  differing  in  size,  number,  or  arrangement ; and  this  fringe  acts  in 
the  most  beautiful  hygrometrical  manner.  A theca  of  this  same  Tortula 
will  illustrate  our  meaning,  and  show  this  to  be  one  of  those  beautiful 
and  delicate  arrangements  which  the  wisdom  and  goodness  of  God  pro- 
vides for  the  protection  of  the  young  seed.  Take  a capsule  which  has 
been  dried  when  the  teeth  were  closed,  and  place  it  in  water,  or  in  a 
damp  place,  and  you  will  see  its  teeth  unclose  with  a graceful  and  steady 
motion  which  is  beautiful  to  behold  ; or  if  you  breathe  on  a capsule  when 
its  fringe  is  expanded  in  the  sunshine,  the  slight  moisture  of  your  breath 
will  make  the  little  teeth  instantly  close  over  the  mouth  of  the  vessel 
wherein  the  seeds  lie.  In  dry  and  sunny  weather  these  teeth  open,  and 
the  seeds,  when  ripe,  are  scattered  by  the  wind,  and  wafted  to  situations 
where  it  is  suitable  for  them  to  fix.  The  capsule  being  elevated  on  its 
footstalk,  is  freely  exposed  to  the  effects  of  sun  and  wind  ; thus  the  seed 
is  first  ripened,  and  then  disseminated  over  the  masses  of  recumbent  moss 
below  them,  so  keeping  up  and  extending  an  active  fresh  vegetation, 
whilst  the  decaying  plants  form  fresh  soil  whereon  the  new  ones  may 
grow.  The  capsule  of  the  Tortula  is  oblong,  the  lid  conical,  the  leaves 
expanded  and  of  a very  long  oblong,  their  margins  bent  back,  and  the 
nerve  protruded  beyond  the  leaf  into  a white  hair-like  point.  The  seeds 
lie  inside  the  theca,  and  are  contained  in  a thin  bag,  open  at  the  upper 
end,  and  surrounding  a central  column  called  the  columella. 

Such  is  the  usual  conformation  of  Mosses,  the  organs  of  which  we  have 
spoken — root,  stem,  leaves,  and  capsule — being  present  in  all,  tliough  they 
vary  in  form,  arrangement,  and  other  particulars,  according  to  the  different 
genera  of  which  they  are  members.  In  some  the  root  is  longer  and  more 
creeping  than  in  others  ; the  stems  differ  in  length  and  in  other  points, 
some  being  branched,  others  simple ; some  feathered  with  leaves  from 
base  to  apex,  others  bare  at  the  base.  The  shape  and  veining  of  the 
leaves  also  varies  in  different  kinds,  as  do  the  fruit-stalks,  some  being 
curved,  as  in  fig.  272,  others  erect,  as  in  fig.  273.  Some  proceed  from 
the  centre  of  the  plant,  as  in  fig.  272,  whilst  others  are  borne  on  lateral 
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branches,  as  in  fig.  275,  and  some  kinds  are  devoid  of  them  altogether, 
the  capsule  being  sessile,  and  buried  among  the  foliage. 

The  grand  distinguishing  features  which  mark  the  genera  are  chiefly 
found  in  the  form  and  position  of  the  theca,  and  the  structure  of  the 
calyptra,  or  veil.  Our  space  will  only  allow  of  our  slightly  touching  on 


273.  Erect  Fruit-staU-is  of  a Moss. 

a few  of  these  variations,  and  those  who  are  disposed  to  study  the  subject 
of  Mosses  to  a greater  length,  are  referred  to  the  “ Muscologia  Britannica” 
of  Drs.  Hooker  and  Taylor,  and  other  works  which  bear  directly  on  the 
topic  ; but  we  may  adduce  a few  instances  of  the  distinctions  to  be  found 
in  some  of  the  commonest  genera. 
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In  tlie  Sphagnum  (fig.  274),  those  pale  whitish  Mosses  which  carpet 
the  ground  in  bogs,  the  theca  is  sessile,  that  which  looks  like  a fruit-stalk 
being  in  fact  a continuation  of  .the  receptacle,  and  its  form  is  that  of  a 


274.  The  Sphagnum. 

little  cup,  the  mouth  of  which  is  uncovered.  In  the  Barbramia,  the  theca 
is  sub-globose,  and  seated  on  a terminal  fruit-stalk — this  has  a double 
fringe,  the  outer  of  sixteen  teeth ; the  inner  a membrane  divided  into 
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sixteen  segments,  each  of  which  is  cleft  into  two  parts,  and  the  calyptra 
is  divided  in  half.  The  JBolytriclium^  or  Hair-moss  (fig.  275),  has  a 
double  peristome,  or  fringe,  the  outer  of  thirty-two,  or  sixty-four  incurved 
teeth,  placed  at  equal  distances  ; the  inner  a thick  membrane  connected 
with  the  outer  teeth.  The  veil  of  this  is  also  divided  in  half.  The 
Encalypta,  or  Extinguisher-Moss  (fig.  276),  has  a terminal  fruit-stalk, 
and  its  calyptra  is  so  large,  as  wholly  to  cover  and  conceal  the  theca, 
looking  like  an  extinguisher  placed  over  a candle.  This  species  grows 


275.  r'ruit-stalks  of  the  Polytrichum,  2.76.  Encalypta,  or  Extinguisher-Moss, 

or  Hair-moss. 

on  wall  tops,  and  appears  with  the  WallTortula,  and  the  pretty  Cushion- 
Mess  (^Grimmia  Eulvinaki)^  very  early  in  the  season.  This  latter  is 
called  by  children  “ Pincushion-Moss,”  because,  when  covered  with  its 
fruit,  it  looks  not  unlike  a cushion  stuck  with  small  pins.  It  has  an 
oval  theca,  the  fruit-stalk  is  rather  short  and  curved,  the  lid  conical, 
and  the  calyptra  in  the  form  of  a mitre.  The  capsule  of  Andrea  is  pro- 
vided with  valves,  and  opens  with  longitudinal  clefts,  whilst  Ehascum, 
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and  others,  have  persistent  lids.  In  some  of  the  genera  the  veil  is  irre- 
gularly rent,  in  others  it  is  perfect ; in  some  it  has  the  form  of  a mitre, 
whilst  others  are  beautifully  plaited  at  the  base.  The  differences  in  the 
leaves,  growth,  &c.,  of  the  various  kinds  are  innumerable,  yet  though  the 
parts  differ  from  each  other,  the  general  characteristics  which  distinguish 
Mosses  from  plants  of  every  other  tribe  are  so  marked  and  peculiar,  that 
no  one  need  be  at  a loss  to  know  a Moss  from  any  other  individual  of  the 
vegetable  kingdom. 


277.  Cynclydotus  Foutanaloides. 


Mosses  select  very  various,  in  some  cases  singular,  habitats ; one 
species  is  found  only  on  the  highest  Scotch  mountains ; another  only  in  a 
bog  near  Cork.  One  very  remarkable  one  grows  on  the  perpendicular 
face  of  the  white  chalk  cliffs  in  Kent  and  Sussex  ; others  are  confined  to 
calcareous  rocks,  whilst  some,  as  Cynclydotus  Fontanaloides  (fig.  277), 
will  only  live  beneath  the  water,  or  where  the  spray  and  dash  of  the 
waterfall  keeps  them  continually  moistened.  There  is  one  kind  almost 
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sure  to  spring  up  -where  anything  has  been  burnt  on  the  ground,  espe- 
cially where  charcoal  has  been  made,  whence  its  French  name,  La  Char- 
honiere.  Hooker  tells  us  that  most  species  of  Splachniim  are  found  only 
on  the  dung  of  animals,  particularly  of  that  of  oxen  or  foxes.  “ One  of 
these,  Splachnum  A7igustatum”  he  says,  “ which  is  commonly  met  with 
on  dung,  we  once  saw  growing  vigorously  on  the  foot  of  an  old  stocking 
near  the  summit  of  Ingleborough,  Yorkshire ; the  same  was  also  found 
by  a friend  of  ours  covering  the  half-decayed  hat  of  a traveller  who 
had  perished  on  Mount  Saint  Bernard ; and  the  same  was,  if  we  mis- 
take not,  found  by  Captain  Parry  in  Melville  Island,  vegetating  on  the 
bleached  skull  of  a musk  ox.”  This  is  no  doubt  that  which  old  Gerard 
calls  Muscus  ex  Craneo  Hwmano.  “ This  kind  of  Moss,”  says  he,  “ is 
found  upon  the  sculls  or  bare  scalps  of  men  and  women  lying  long  in 
charnel-houses,  or  other  places,  where  the  bones  of  men  and  women  are 
kept  together  ; it  groweth  very  thicke,  white  like  unto  the  short 
Moss  on  the  trunkes  of  old  Oakes ; it  is  thought  to  be  a singular 
remedy  against  the  falling  evil,  and  the  chin  cough  in  children,  if  it  be 
powdered  and  given  in  sweet  wine  for  certain  dales  together.” 

Mrs.  Somerville,  in  her  “ Physical  Geography,”  gives  some  curious  facts 
regarding  Mosses  and  Lichens  on  those  antarctic  lands  which  are  scat- 
tered at  immense  distances  from  each  other  round  the  south  pole.  She 
says  : “ As  the  latitude  increases  the  vegetation  decreases,  till  at  last 
utter  destitution  prevails,  not  a Lichen  clothes  the  rocks,  nor  a sea-weed 
lives  beneath  the  gelid  waves.  In  the  arctic  regions,  on  the  contrary, 
no  land  has  yet  been  discovered  wholly  destitute  of  vegetable  life.  The 
difference  seems  to  arise  more  from  the  want  of  warmth  in  summer,  than 
from  the  greater  degree  of  cold  in  winter.”  She  also  states  that,  “ in 
Terra  del  Fuego,  there  is  a greater  number  of  plants  identical  -with  those 
in  Great  Britain,  or  representatives  of  them,  than  is  to  be  found  in  any 
other  land  in  the  southern  hemisphere,  and  among  them  forty-eight  of  the 
same  Mosses.” 

Lovely  as  is  this  tribe  of  plants,  -we  cannot  give  a good  report  of 
them  as  ministering  directly  to  the  life  of  any  part  of  the  animal  crea- 
tion. They  do  not  furnish  nectar  for  the  moth  or  butterfly,  nor  honey 
for  the  bee ; nor  does  any  grub  or  -w'orm  find  its  sustenance  from  them ; 
and  if  they  are  eaten  by  cattle,  or  by  hares,  and  other  small  animals,  it  is 
rather  by  accident  than  choice.  They,  however,  tend  much  to  the  ex- 
tension and  preservation  of  vegetable  life,  both  by  the  soil  which  their 
decay  supplies,  and  by  their  power  of  absorbing  moisture  and  retaining 
it,  which  makes  them  a valuable  shelter  to  the  roots  of  trees  and  plants. 
The  power  which  they  possess  of  imbibing,  as  it  -were,  new  life  from 
water  after  they  have  long  been  dry  and  apparently  dead,  renders  Mosses 
very  useful  in  the  greenhouse.  Very  beautiful  baskets  for  holding  flowers 
may  be  made  of  the  longer  and  more  feathery  kinds.  We  have  made  them 
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■often ; and  never  do  flowers,  whether  wild  or  garden,  look  more  lovely 
than  when  clustered  within  a verdant  border  of  that  most  delicate  and 
beautiful  material,  which  by  proper  management  may  be  made  to  pre- 
serve its  freshness  and  brilliancy  for  many  months.  We  will  here  give 
a receipt  for  their  manufacture 

Alight  frame  of  any  shape  you  like  should  be  made  with  wire  and 
covered  with  common  pasteboard,  or  calico,  and  the  Moss,  which  should 
first  be  well  picked  over  and  cleansed  from  any  bits  of  dirt  or  dead  leaves 
which  ma)’  be  hanging  about  it,  gathered  into  little  tufts,  and  sewed  with, 
a coarse  needle  and  thread  to  the  covering,  so  as  to  clothe  it  thickly  with 
a close  and  compact  coating,  taking  care  that  the  points  of  the  Moss  are 
all  outwards.  A long  handle  made  in  the  same  manner  should  be 
attached  to  the  basket,  and  a tin  or  other  vessel,  filled  with  either  wet 
sand  or  water,  placed  within  to  hold  the  flowers.  By  dipping  the  whole 
fabric  into  water  once  in  three  or  four  days,  its  verdure  and  elasticity  will 
be  fully  preserved,  and  a block  of  wood  about  an  inch  thick,  and  stained 
black  or  green,  if  placed  under  the  basket,  will  prevent  all  risk  of  damage 
to  the  table  from  the  moisture.  To  make  such  baskets  affords  much 
pleasant  social  amusement  for  children ; and  to  young  people  in  the  early 
spring,  gathering  the  Moss  will  be  an  inducement  to  a ramble  among  the 
sweet  lanes  and  wood- walks  where  they  so  richly  abound.  Then  the 
younger  children,  both  boys  and  girls,  can  clean  and  arrange  the  Moss  in 
little  tufts,  whilst  the  elder  girls  sew  the  verdant  covering  to  the  paste- 
board ; and  the  boys,  acting  as  wire-drawers  and  carpenters,  make  the 
frames,  and  cut  and  stain  the  blocks  of  wood.  And  when  their  joint  plea- 
sure in  making  these  things  is  over,  it  will  be  found  that  few  prettier  pre- 
sents can  be  provided  to  greet  a parent,  or  sister,  or  young  friend,  on  a 
birthday,  or  other  festal  occasion,  than  one  of  these  baskets,  lightly  and 
tastefully  dressed  with  flowers,  affords.  There  will  also  be  a constantly 
renewing  pleasure  in  varying  its  appearance.  One  week.  Snowdrops  and 
Crocuses  will  cluster  among  the  mossy  edges  ; then  will  come  groups  of 
•“dancing  daffodils”  and  Hazel  Catkins,  which,  mixed  with  Ivy  leaves, 
make  almost  the  prettiest  dressing  that  can  be  found  for  it.  In  another 
week  or  two,  Anemones,  Hyacinths,  and  Narcissi  will  crave  admittance 
into  the  place  of  honour ; and  long  before  the  basket  is  decayed,  Roses, 
Lilies,  Jasmine,  and  even  Carnations,  will  have  sprung  into  beauty,  and 
had  their  day  in  the  favourite  Moss  basket.  And  all  this  pleasure  will 
have  been  obtained  at  the  cost  of  two  pennyworth  of  wire  and  cardboard ! 
How  much  enjoyment  may  be  WTOught  out  of  simple  materials,  when 
taste  and  skill  combine  with  unity,  good  humour,  and  simplicity  of  mind  ! 
— enjoyments  far  more  full  and  varied,  and  more  satisfactory  than  are 
oftentimes  obtained  from  much  more  costly  and  elaborate  means,  where 
these  qualifications  do  not  preside. 

The  organisation  of  the  Lvcopodiacece^  or  Club-mosses,  will  be  found 
47  * [Eotakt  1C. 
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Wolf’s-ciaw,  Ci'  Stag’s-horn  Moss  (Lycopodium  Elexatum)- 


279.  Interrupted  Club-Moss  (Lycopodium  Annotinum) 
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well  worthy  the  attention  of  those  who  delight  in  looking  into  the 
minutiee  of  creation,  and  desire  to  find  subjects  for  praise  and  adoration 
of  the  Great  Creator  in  the  works  which  He  has  made.  The  order  con- 
tains but  two  families,  the  Club-Mosses  and  the  Isoetea,  or  Quill- Worts. 


' The  Club-Mosses  have  a tough,  persistent  stem,  beset  with  hard  shiort 
leaves.  There  are  no  veins  in  their  leaves,  which  are,  however,  furnished 
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Avith  large  stomata,  or  apertures  in  the  cuticle,  for  the  admission  of  air 
to  the  cellular  tissue  of  the  plant,  and  are  for  the  most  part  narrow  and 
taper-pointed.  The  stems  are  frequently  twelve  or  thirteen  feet  in  length, 
and  in  some  species  raise  themselves  into  an  erect  position  and  become 
woody ; thus  approximating  to  the  character  of  some  Coniferae.  In  the 
coal  strata  are  found  some  curious  fossilised  remains  of  gigantic  Lycopo- 
diaceae,  which  are  called  Lepidodendra,  or  scaly  trees,  from  the  mode  of 
the  arrangement  of  their  leaves.  These  seem  to  establish  the  connexion 
between  the  two  groups — the  Club-Mosses  and  the  Coniferae.  The 
fructification  of  this  group  consists  of  a short  spike,  formed  by  a pro- 
longation of  the  branch,  round  which  are  clustered  a number  of  two- 
valved  capsules.  These  are  sometimes  of  two  kinds  ; one  containing  a 
mass  of  fine  powdery  granules,  the  other,  including  only  three  or  four 
roundish  fleshy  bodies,  are  very  much  larger  in  size  than  the  granules. 
Both  these  kinds  of  capsule  lie  among  the  hair-pointed  leaves  of  the 
head,  one  in  the  bosom  of  each  leaf,  and  inclosed  in  pale  yellow  cases. 
Whether  both  these  kinds,  the  powder  and  the  spores,  have  alike  the 
power  of  reproducing  their  species  seems  as  yet  not  to  be  determined, 
and  botanists  differ  as  to  which  of  them  is  to  be  considered  as  the  seed. 
Bindley  tells  us,  that  the  larger  bodies  are  the  reproducing  organs ; 
Decandolle  thinks  that  the  one  fertilises  the  other ; but  nothing  seems 
clearly  ascertained  on  the  subject.  It  is  certain,  however,  that  the 
powder  is  endued  with  a curious  inflammable  property,  and  is  used  in 
making  the  Chaldee  fire,  and  has  also  been  employed  in  making  artificial 
lightning  at  the  theatres. 

Lycopodium  Clavatum  (fig.  278),  the  Wolf’s-claw  or  Stag’s-horn  Moss, 
is  the  only  species  that  can  be  said  to  be  common  in  England,  but  that 
may  be  found  on  most  elevated  moors  and  heaths.  It  is  found  on  Hamp- 
stead and  Hounslow  Heaths,  and  in  other  London  localities.  In  Wales, 
Scotland,  and  the  lake  countries,  and  in  other  mountainous  districts,  it  is 
abundant,  but  in  Ireland  less  frequent.  The  roots  of  this  species  are  not 
deeply  fixed  into  the  earth,  but  they  run  matting  themselves  together 
just  under  the  surface,  serving  thus  to  bind  the  soil,  and  prevent  it  from 
crumbling  away.  The  stem  is  prostrate,  frequently  branched ; the 
branches  slightly  raised  at  first,  and  then  becoming  procumbent ; these 
branches  thus  run  sometimes  for  ten  or  twelve  yards  from  a centre.  The 
branches  are  covered  with  narrow,  flat,  smooth  leaves,  the  edges  of 
Avhich  are  slightly  toothed  and  hair-tipped.  These  leaves  do  not  fall  off, 
but  are  evergreen  and  persistent.  When  about  to  form  fruit  there  are 
thrown  out  from  various  parts  of  the  branches  spikes  clothed  with  leaves, 
longer,  narrower,  and  of  a paler  green  than  those  which  beset  the  original 
stem ; these  branches  are  crowned  with  pale  sulphur-coloured  heads, 
something  like  catkins,  usually  two  on  each  stem  in  pairs,  but  in  some 
cases  three  will  start  from  the  same  point.  On  these  spikes  are  the  two 
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kinds  of  fruit  which  we  have  described.  The  capsules  which  contain 
them  are  in  this  species  kidney-shaped,  perfectly  sessile,  and  situated  at 
the  base  of  the  bracts.  Each  is  two-valved,  and  full  of  either  spores  or 
powder. 

Lycopodium  Annotinum,  the  Interrupted  Club-Moss  (fig.  279),  is  an- 
other very  interesting  species  of  this  genus,  of  rare  occurrence  in  the 
British  Isles,  but  common  in  Norway,  Sweden,  and  in  North  America. 
The  roots  of  this  species  are  tough,  wiry,  and  tortuous,  the  stem  creeping, 
very  strong,  and  with  a deeply  indented  and  striped  surface.  It  sends 
out  at  intervals  branches  from  one  to  three  or  four  inches  apart,  in  an 
erect  position ; these  increase  annually,  the  growth  of  each  year  being 
marked  by  the  altered  length  and  direction  of  the  leaves.  These  upright 
branches  sometimes  divide  again,  and  when  fertile,  which  is  not  always 
the  case,  the  spike  is  usually  on  the  sixth  or  seventh  joint  of  the  branch. 
When  mature,  the  branches  become  prone,  throw  out  roots,  and  send  up 
erect  branches  as  before.  The  branches  are  clothed  throughout  with 
linear  leaves  very  acutely  pointed,  and  with  minute  serratures  at  the 
■edges.  The  fruit  spike  is  oblong,  and  seated  on  the  point  of  the  branch 
in  this  species,  being  entirely  devoid  of  the  peduncle  or  foot-stalk  on 
which  the  spike  of  L.  Clavatiim  is  elevated.  The  leaves,  or  bracts,  in 
the  spikes  are  nearly  round,  yet  pointed  at  the  apex,  and  in  the  axil  of 
each  is  placed  a large  conspicuous  veniform  capsule,  which,  when  ripe, 
opens  transversely,  and  sheds  numerous  minute  sulphur-coloured  seeds. 

Lycopodium  Alpinum,  the  Savin-leaved  Club-Moss,  is  more  common  than 
the  last-named  species ; it  is  a pretty  plant,  its  foliage  of  a brighter  green 
than  any  other  of  its  congeners,  and  in  summer  the  young  shoots  have  a 
blue  tint.  After  the  escape  of  the  seeds,  the  spikes  bend  into  a semi- 
circular form,  and  the  bracts  become  reflexed.  Sir  W.  Hooker  tells  us 
that  it  is  much  used  in  Iceland  as  a dye  for  woollen  cloths.  He  says, 
“ a vast  heap  of  Lycopodium  Alpinum,  lying  before  the  priest’s  house, 
drew  my  attention,  and  on  inquiring,  I found  that  it  was  used  for  the  pur- 
pose of  giving  their  wadmal  a yellow  dye,  which  is  done  by  merely  boiling 
the  cloth  in  water  with  a quantity  of  the  Lycopodium^  and  some  leaves  of 
Vaccinium  Uliyinosum  (the  Bog  Whortleberry).  The  colour  imparted  by 
this  process,  to  judge  from  some  cloth  shown  me,  was  a pale  and  pleasant, 
though  not  a brilliant,  yellow.”  Wadmal  is  the  woollen  cloth  usually 
worn  by  the  Icelanders.  Sir  W.  Hooker  tells  us  that  this  species  of 
Club-Moss  is  the  badge  of  the  Clan  Macrae. 

The  Marsh  Club-Moss  (i.  Inundatuni)  is  a rather  insignificant  species 
which  springs  up  on  heaths  and  commons,  especially  where  the  turf  has 
been  pared ; and  neither  that  nor  the  Prickly  Club-Moss  {L.  Selayinoides) 
must  receive  much  of  our  attention,  though  of  the  latter  wo  must  just 
notice  that  this  species  produces  the  double  sort  of  fructification  which 
we  have  named  in  our  account  of  L.  Clavatum.  The  upper  capsules 
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contain  the  minute  pollen-like  granules,  the  lower  larger  grains  almost 
equal  in  size  to  the  seeds  of  some  flowering  plants. 

The  Fir  Club-Moss  (L.  Selago)  is  the  last  species  on  our  list.  This 
ascends  the  summits  of  our  highest  mountains,  and  is  also  found  on  the 
level  of  the  sea.  It  has  been  considered  as  possessing  many  extraordi- 
nary medical  properties,  but  seems  an  unsafe  remedy  to  meddle  with,  as, 
if  too  much  is  used,  it  induces  convulsions.  There  is  a curious  species 
of  Lycopodium  mentioned  by  Dr.  Carpenter  as  inhabiting  Peru,  which 
he  says  is  liable  to  be  entirely  dried  up  when  deprived  of  water  for  some 
time.  “ It  then  folds  in  its  leaves  and  contracts  its  roots,  so  as  to  form  a 
ball,  which,  apparently  quite  devoid  of  animation,  is  driven  about  hither  and 
thither  by  the  wind.  As  soon,  however,  as  it  reaches  a moist  situation, 
it  sends  down  its  roots  into  the  soil,  and  unfolds  to  the  atmosphere  its 
leaves,  which,  from  a dingy  brown,  speedily  change  to  the  bright  green 
of  active  vegetation.” 

The  Quill- Wort  {Isoetes  Lacustris)  is  the  only  other  genus  comprised 
under  the  order  Lycopodiacese.  This  is  a little  plant  confined  to  moun- 
tain lakes,  and  there  is  but  one  species  in  the  genus.  It  has  a tuberous 
root  about  the  size  of  a Hazel-nut,  from  which  hang  tubular  white 
fibres ; the  leaves  are  also  tubular  and  rise  from  the  point  of  the  root 
without  any  foot-stalk.  They  are  of  a bright  green,  and  very  brittle. 
The  fruit  is  very  curious,  consisting  of  capsules  about  the  size  of  swan- 
shot,  imbedded  in  the  very  substance  of  the  base  of  each  leaf.  Newman 
says,  the  Quill-Wort  “ clothes  the  bottom  of  deep  and  still  waters  with  a 
perennial  verdure.”  It  is  found  in  the  little  lakes  which  abound  among 
the  Snowdon  range.  It  is  said  that  Dillenius  waded  into  the  waters  of 
Llanberis  to  get  it,  and  Newman  glories  in  the  fun  of  his  exploit.  “ The 
imagination  of  a botanist,”  says  he  “ delights  to  picture  the  Sherardian 
professor  in  this  interesting  situation : his  shoes  with  their  enormous 
silver  buckles,  and  his  grey-ribbed  hose,  are  seen  reposing  on  the  strand; 
his  important  bag-wig,  and  his  formidable  military  hat  sharply  looped  on 
three  several  sides,  adorn  his  learned  head ; the  ample  skirts  of  his  coat 
are  gathered  on  one  arm,  whilst  the  other  grasps  his  gold-headed  cane 
wherewith  to  uproot  the  brittle  Calamaria^  Surely  the  nymphs  and 
naiads  of  the  lake  must  have  been  a little  surprised  at  such  an  intrusion 
on  their  watery  pastures  ! 

Such  is  the  structure  and  character  of  the  tribe  which  appears  to  con- 
nect the  Mosses  with  the  Ferns. 

The  Liverworts,  of  which  we  have  next  to  give  some  account,  come 
lower  in  the  scale  of  organisation ; they  are  much  varied  in  size,  appear- 
ance, and  structure,  and  some  of  them  are  of  exceeding  beauty.  They 
muster  under  their  banner  some  genera  which  closely  resemble  true 
Mosses ; others  which  are  nearer  the  structure  of  Lichens,  and  again 
others  which  link  them  with  the  Algae,  Jungermanniae,  Marchantiae, 
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Tagioniae,  and  a few  other  less  noticeable  genera,  are  all  of  this  tribe ; 
but  they  differ  so  widely  from  each  other  that  we  shall  scarcely  from 
their  appearance  be  led  to  place  them  in  the  same  order.  The  similarity 
of  their  organs  of  fructification  shows,  however,  that  they  must  all  be 
considered  as  belonging  to  the  order  HepaticecB,  and  we  proceed  to  give  a 
brief  notice  of  a few  of  the  most  interesting  genera. 

The  JungermannicB,  or  Scale-Mosses,  so  named  from  Louis  Junger- 
mann,  a German  botanist,  are  of  a very  peculiar  and  exquisitely  delicate 
structure.  The  whole  substance  of  the  plant  is  loosely  cellular,  so  much 
so  that,  although  most  of  the  species  are  exceedingly  minute,  the  beauti- 
ful reticulation  of  the  leaves  may  often  be  detected  by  the  naked  eye. 
The  herbage  consists  of  a variously  dilated  frond,  often  naked,  but  more 
frequently  covered  with  small  leaf-like  appendages.  These  are  often 
divided,  but  never  truly  nerved,  and  might  more  properly  be  considered 
as  dilatations  of  the  frond. 

The  Scale-Mosses  may  be  considered  as  dhided  into  two  classes  : the 
foliaceous,  or  those  which  have  the  appearance  of  separate  leaves ; and 
the  frondose,  or  those  which  consist  of  lobed  fronds  or  thalli. 

The  former  of  these  divisions  is  composed  of  minute  plants,  which  by 
an  unaccustomed  eye  might  be  taken  for  true  Mosses,  amongst  which,  in 
many  instances,  they  are  found  growing.  These  are  widely  spread  over 
the  ground  on  banks  and  trunks  of  trees,  or  other  positions  in  shady 
W'oods  ; some  are  found  on  moist  Alpine  moors,  frequenting  the  beds  of 
torrents,  or  growing  in  boggy  places,  along  the  edges  of  springs,  or 
rivulets,  whilst  we  find  some  species  spread  out  on  clay  and  exposed 
heaths,  exhibiting  their  pretty  purple  or  bronze  foliage  where  nothing 
else  will  grow. 

The  second,  or  frondose,  division  of  this  tribe  is  chiefly  confined  to 
semi-aquatic  positions  : they  are  larger,  their  leafy  parts,  or  fronds,  are 
thicker,  broader,  and  of  a difierent  texture  from  the  foliaceous  kinds,  and 
some  of  them  are  slimy  to  the  touch ; but  there  are  one  or  two  of  this 
division,  namely,  the  Forked  and  the  Downy  Scale-Mosses,  which  grow 
on  stones,  trunks  of  trees,  and  on  s-hady  limestone  rocks. 

The  fruit  of  this  genus  is  a theca  or  capsule  which  rises  from  a tubular 
leaf  or  cluster  of  leaves  called  the  jperichcetium^  and  is  usually  borne  on  a 
seta  or  fruit-stalk.  The  theca  lies  involved  in  this  protecting  sheath 
until  it  is  mature  enough  to  make  its  appearance  in  the  world ; the  peri- 
chaetium  then  opens  at  the  top,  and  the  little  theca,  unlike  the  modest 
little  Mosses  which  never  lift  their  young  heads  to  the  light  without  the 
covering  of  their  calyptra  or  veil,  suddenly  starts  up,  leaving  that  organ 
attached  to  the  point  at  which  it  originally  grew,  and  displays  itself  un- 
veiled to  the  eye  which  may  be  sharp  enough  to  detect  its  diminutive 
beauties.  This  theca  is  four-valved,  in  shape  much  like  those  of  Mosses, 
but  it  has  no  lid,  and  no  central  column  round  which  the  spores  assemble ; 
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instead  of  this  ii  is  furnished  with  some  very  curious  spiral  filaments  with 
which  the  spores  are  associated  (fig.  280).  It  is  in  the  possession  of 
these  spring-like  organs  alone  that  the  different  families  which  class 
under  the  general  name  of  Hepaticeoe  resemble  each  other,  but  these  are 
common  to  the  Jungermannise,  the  Marchantise,  and  all  the  rest  of  the 
genera  which  the  order  comprises.  These  organs  consist  of  double  spiral 
threads,  somewhat  like  the  tracheae  or  spiral  air-vessels  in  plants,  only 
more  elastic.  They  are  contained  in  the  same  case  with  the  spores  and 
curled  up  among  them,  and  when  the  capsule  is  mature,  spring  up  with 
a sudden  jerk  like  a jack-in-a-box,  and  scatter  the  spores  which  are 
around  them  in  all  directions.  So  sensitive  are  these  elaters^  that  even 
breathing  on  them  will  set  them  in  motion  after  the  spores  have  escaped. 
The  Scale-Mosses  chiefly  differ  from  true  Mosses  in  the  permanent 
attachment  of  the  calyptra  of  which  we  spoke  above,  and  m having  no 
lid  or  operculum^  and  no  columella.  The  tubular  form  of  the  sheath  and 
the  presence  of  the  spiral  filaments,  just  described,  constitute  the  other 


280.  Spiral  Filaments,  or  Elaters  of  Hepaticeac. 

distinguishing  features  of  the  genus.  Besides  the  normal  fructification-,, 
the  Jungermannise  possess  a second  kind  of  reproductive  organ,  by  means 
of  which  the  species  are  often  propagated  ; these  are  called  gemmce,  and 
consist  of  minute  roundish,  or  oblong  bodies,  variously  situated,  some- 
times in  the  axil  of  the  leaf,  at  others  on  its  margin,  and  clustered  to- 
gether in  the  form  of  little  bells. 

The  colour  of  the  Scale-Mosses  varies  through  all  the  shades  of  green 
into  brown,  yellowish,  dusky  purple,  and  bronze.  The  theca  is  usually 
black,  or  deep  purple,  or  dark  brown,  although  occasionally  it  is  nearly 
transparent. 

The  seta  or  fruit-stalk  is  in  most  cases  semi-transparent  and  as  deli- 
cately reticulated  as  the  other  parts  of  the  plant.  Our  example,  the 
Pear-shaped  Scale-Moss  (/.  Twhmata,  fig.  281)  shows  this  very  beauti- 
fully. This  species  is  one  which  is  frequent  in  moist  shady  spots  in 
limestone  districts,  and  we  have  selected  it  as  illustrative  of  the  highly 
cellular  structure  of  plants  of  this  tribe.  J.  Pttsilla  (fig.  282),  the  Dwarf 
Scale-Moss,  is  given  for  the  purpose  of  exhibiting  the  beautiful  form  of 
its  folded  sheath  or  perichaetium.  The  plant  is  of  a tender  green,  the 
capsule  brown,  and  the  edges  of  the  bell-shaped  sheath  of  a delicate 
pink.  This  is  given,  as  are  all  the  other  Scale- Mosses  of  which  we  pre- 
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281.  The  Pear-shaped  Scale-Moss. 

of  their  existence.  Their  ministry  is  pursued  in  concert  with  other  fami- 
lies lower  in  the  scale  of  vegetable  being ; the  smaller  species  assisting 
in  the  production  of  soil  upon  newly  formed  lands,  clothing  with  verdure 
the  most  barren  spots,  and  gradually  fitting  them  for  the  support  of  the 
higher  order  of  plants  ; while  the  larger  are  occupied  in  no  small  degree 
in  the  production  of  land  itself,  especially  the  aquatic  kinds,  which  fix. 


sent  drawings,  as  they  appear  when  magnified  to  about  six  times  their 
natural  size. 

Sowerby  says,  in  speaking  of  Mosses,  that  which  may  with  equal  truth 
be  said  of  the  tribes  which  at  present  engage  our  attention,  “ It  is  chiefly 
in  the  economy  of  nature  that  we  must  look  for  the  utility  of  these  little 
plants,  that  she  has  fashioned  with  so  much  care,  and  for  the  reproduc- 
tion and  dissemination  of  which  she  has  invented  so  beautiful  and  com- 
plicated an  apparatus  as  that  described  above,  though  they  are  destined 
for  the  most  part  to  flourish  where  no  human  eye  beholds  that  beauty, 
no  intelligence,  save  her  own,  can  calculate  the  necessity  and  advantage 
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themselves  upon  the  surface  of  lakes  and  stagnant  waters,  already  inter- 
laced with  the  slender  stems  of  the  CharcB^  ConfervcB^  and  plants  of 
similar  habit,  gradually  converting  the  liquid  plain  into  a partially  solid 
one,  on  which  eventually  Grasses,  Rushes,  &c.,  are  capable  of  growing ; 
thus  are  formed  morasses,  which,  by  a further  progress  of  vegetation, 
become  at  length  fertile  meadows.  While  thus  slowly  operating  to 
increase  the  extent  of  the  habitable  world,  their  influence  directly  and 
indirectly  affects  in  various  ways,  but  more  frequently,  perhaps,  unseen 
and  unsuspected,  the  welfare  and  interest  of  those  who  are  too  apt  to 
despise  their  apparent  insignificance,  and  too  proud  to  stoop  to  the 
examination  of  their  surpassing  beauty.”  Of  the  species  which  render 
their  feeble  aid  in  thus  converting  water  into  land,  are  some  of  the  litttle 


282.  The  Dwarf  Scale-Moss, 


frondose  Scale-Mosses,  and  also  some  of  the  other  tribes  of  the  Hepa- 
ticeae.  The  Broad-leaved  Scale-Moss  (/.  Epyphilla,  283),  which  is  de- 
picted of  the  natural  size,  is  one  of  these.  It  is  frequent  on  moist  heaths, 
and  in  damp  woods,  and  thickets,  especially  by  the  sides  of  wells  and 
rivulets.  The  slippery  Scale-Moss  (/.  Pinquis)  is  another  of  this  de- 
scription. 

We  next  come  to  the  family  Marchantics,  named  from  Nicholas  Mar- 
chant,  a noted  botanist.  It  is  a pretty  and  singular  tribe,  its  trivial 
name,  Liverwort,  being  derived  from  a fancied  resemblance  to  the  human 
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liver ; this  resemblance  was  supposed  to  indicate  some  special  virtue  in 
the  plant,  as  connected  with  that  organ,  and  in  olden  time  it  was  con-- 
sidered  as  a specific  for  jaundice  and  other  such  disorders.  The  Mar- 
chantiae  grow  on  earth  or  the  bark  of  trees  in  damp  places,  spreading 
over  the  ground  in  the  form  of  a green  incrustation,  from  the  lower  sur- 
face  of  W'hich  root-fibres  are  developed.  This  crust  or  thallus  is  entirely 
composed  of  cellular  tissue,  the  cells  of  the  outer  layer  being  closer  in 
texture  than  the  rest,  and  forming  a thick  leathery  cuticle,  in  which  are 
large  stomata.  The  fruit  consists  of  a head  of  spore-cases,  radiating 
from  a central  disk  called  the  shield,  like  the  spokes  of  a wheel.  The 
head  is  mounted  on  a long  stalk  springing  from  a bell-shaped  sheath, 
which  starts  from  the  surface  of  the  frond  or  thallus,  usually  at  the 
margin.  The  spore-cases  or  thecae  open  by  irregular  fissures,  either  four 


283.  The  Broad-leafed  Scale-Moss. 


or  eight  in  number.  Besides  this  normal  fruit,  gemmie,  or  detached 
buds,  of  quite  a different  structure,  are  found  on  these  plants.  These 
are  small  leafy  bodies  which  spontaneously  separate  from  the  parent 
plant,  and  when  mature  are  washed  out  by  the  rain,  and  carried  abun- 
dantLy  to  new  localities,  where  they  spring  up  and  grow  very  rapidly. 
The  form  of  the  thalli  or  fronds  of  the  Marchantice  is  thus  quaintly 
described  by  the  good  old  herbalist  Gerard : “ Liverwort  is  a kinde  of 
Mosse  which  spreadeth  itself  abroad  upon  the  ground,  having  many 
uneven  or  crumpled  leaves  lying  over  one  another,  as  the  scales  of  fishes 
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do ; greene  above,  browne  underneath.”  These  fronds  are  variously 
iobed,  their  colour  is  a living  green,  and  when  broadly  spread  over  a 
damp  bank  or  the  wall  of  a fountain  or  reservoir  of  water,  they  form  a 
beautiful  object.  The  Germans  have  the  same  name  for  the  tribe  as 
ourselves,  and  call  it  Leberkraut,  The  conical  Liverwort  (fig.  284)  is 
common.  It  is  of  a yellowish-green  tinged  with  bro^vn ; the  peduncle, 
or  fruit-stalk,  is  white,  touched  with  pink,  and  fleshy.  It  springs  from  a 
concave  disk,  usually  situated  in  the  marginal  clefts  of  the  fronds.  The 
sporules  are  large,  of  a dark  olive  hue.  The  fronds,  when  bruised,  send 
forth  a peculiar  fragrance,  like  bergamot. 


£84.  Conical  Liverwort. 


The  other  example  given  (fig.  285)  is  of  the  star-headed  Liverwort 
{M.  Polymorpha)^  a species  even  more  common  than  the  conical. 

Of  the  other  genera  which  the  order  Hepaticecd  comprises  we  shall  say 
"but  little,  as  they  are  few  and,  in  comparison,  insignificant. 

Targionia  Hypophylla  at  first  sight  resembles  a Marchantia,  but  differs 
in  its  fructification,  which  is  globose  and  nearly  buried  in  the  margin  of 
the  frond ; and  this,  with  Anthocerus  Punctatus,  Sphserocarpus  Terrestris, 
and  a few  species  of  a little  tribe  called  Riccia, — on  which,  as  they  are 
for  the  most  part  little  known  and  not  of  much  general  interest,  'we  shall 
not  enter  particularly, — complete  the  number  of  the  genera  contained  in 
this  order. 
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285,  Star-headed  Liverwort  (Marchantia  Polymorpha). 


§ 114.  LICHENS. 

The  structure  of  Lichens  is  very  simple,  and  they  occupy  nearly  the 
lowest  station  in  the  scale  of  vegetation,  the  Fungi  alone  ranking  below 
them.  Their  origin  in  some  situations  is  buried  in  mystery ; •some  have 
supposed  that  certain  kinds  are  of  meteoric  production,  a theory  which  is 
supported  by  the  facts  (as  stated  by  Fries)  that  the  leaves  of  some  Pines 
near  Dresden  were  suddenly  covered,  on  the  side  next  the  wind,  with 
a species  of  Lichen,  and  also  that  on  a hot  summer  day  the  sails  and 
masts  of  a ship  at  Stockholm  were  instantaneously  covered  with  a coating 
of  a similar  character. 

Lichens  are  the  first  rudiments  of  vegetation  found  on  many  bare 
rocks  in  newly-formed  islands.  How  their  seeds  can  have  been  con- 
veyed to  such  new  and  remote  positions  it  is  impossible  to  say ; but 
truly  “ there  are  more  things  in  heaven  and  earth  than  are  dreamt  of  in 
our  philosophy!”  Even  in  the  present  day,  when  painful  and  diligent 
research  has  thrown  light  on  so  many  subjects  which  were  formerly 
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wrapped  in  apparently  impenetrable  darkness,  how  much  of  interest  yet 
remains  to  be  elucidated ; how  many  discoveries  are  doubtless  yet  in 
store  to  reward  the  earnest  and  sedulous  student  of  nature  ! Yet,  seareh 
as  we  will,  depths  will  still  remain  unfathomed,  for,  “ who  can  search  out 
the  Almighty  unto  perfection  ? ” 

Lichens  exist  exclusively  on  atmospheric  supplies,  requiring  only  air, 
sunlight,  and  some  degree  of  moisture,  for  their  support.  The  simplicity 
of  their  structure  enables  them  to  exist  at  altitudes  where  the  air  is  too 
thin  for  the  support  of  plants  of  the  higher  orders  of  vegetation,  so  that 
they  are  found  in  abundance  even  at  the  very  verge  of  the  limits  of  per- 
petual snow.  Lichens,  with  the  Mosses,  serve  as  pioneers  of  vegeta- 
tion, having  the  power  of  secreting  oxalic  acid  from  the  atmosphere, 
which,  acting  chemically  on  the  stones  and  rocks  below  them,  produces 
small  hollows  in  which  moisture  collects  ; then  comes  the  frost,  seizes  on 
the  moisture  which  has  forced  its  way  into  the  little  crevices  already 
formed,  and  splits  the  rocks  so  as  to  cause  it  to  moulder  away ; and  this 
process,  which  is  continually  going  forward,  by  degrees  prepares  the  sur- 
face of  the  soil  to  receive  larger  plants, 

A Lichen  has  neither  root,  stem,  nor  branches  ; it  consists  of  a dry, 
scaly  crust,  which  sometimes  appears  almost  like  a mere  powder,  but  in 
others  extends  itself  into  broad  curled  surfaces  called  thalli,  which  have 
somewhat  the  appearance  and  perform  the  functions  of  leaves.  It  bears 
no  flower,  but  abounds  in  what  is  called  fruit ; this  consists  in  a multi- 
tude of  spores  or  seeds,  which  are  inclosed  in  cases  differently  disposed 
on  the  margin  of  the  thallus,  or  else  growing  from  or  imbedded  in  its 
surface.  It  is  usually  in  the  form  of  shields,  or  of  cup-like  receptacles, 
which  are  called  apothecia,  from  the  Greek  apotheke,  which  means  a 
repository^  and  are  frequently  raised  on  a sort  of  foot-stalk  termed  a 
podetia. 

There  are  five  tribes  of  Lichens,  1st,  the  Idiothalami,  consisting  of 
those  whose  apothecia  or  receptacles  differ  in  colour  from  the  rest  of  the 
plant,  and 'are  formed  of  a different  substance;  2nd,  the  Ckenothalami^ 
which  arc  those  where  the  apothecia  is  partly  formed  from  the  substance 
of  the  thallus  ; 3rd,  the  Homothalami,  where  the  apothecia  is  entirely 
formed  of  and  of  the  same  colour  as  the  frond,  or  thallus  ; 4th,  the 
Athalami^  whose  fructification  is  unknown,  they  being  wholly  destitute 
of  apothecia ; and  the  5th,  and  last  tribe,  which  are  called  Pseudo- Li chenSy 
are  those  where  the  apothecia  is  black  and  horny,  and  imbedded  in  a 
receptacle,  their  sporules  in  slender  tubular  cells  lying  in  a pulp,  and  not 
spontaneously  emitted ; these  have  usually  been  classed  as  Fungi,  and 
are  in  many  respects  like  them.  There  are  numerous  subdivisions  of 
these  tribes,  which  we  must  not  attempt  to  describe,  as  it  would  lead  us 
far  beyond  the  limits  of  our  space  ; neither  would  it  avail  us  to  attempt 
to  follow  the  learned  investigations  which  have  of  late  been  entered  into 
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concerning  the  formation  and  arrangement  of  the  sporeg  in  the  different 
genera,  as  detailed  in  a work  lately  published  by  the  Rev.  W.  A. 
Leighton,  under  the  auspices  of  the  Ray  Society.  Our  endeavour  must 
rather  be  to  open  the  eyes  of  our  readers  to  the  outward  beauties  of  this 
minute  tribe  of  plants,  and  to  effect  this  purpose,  we  must  aim  at  draw- 
ing their  attention  to  the  appearance  and  habits  of  a few  of  the  most 
common  and  distinguished  of  the  species.  Let  us,  then,  take  a ramble 
together  through  the  woods,  and  over  the  hill,  down  to  the  sea-shore, 
and  we  will  describe  to  the  reader  the  objects  which  we  see. 

Observe,  as  we  pass  that  stone-wall,  hOw  very  richly  it  is  decked  with 
colours ; look  at  the  dark  olive  and  white  granulated  substances  which 
in  places  coat  its  surface,  and  the  broad  patches  of  orange  which  vary  its 
tinting,  and  are  themselves  so  beautifully  set  off  by  the  soft  green  of  the 
tufted  Mosses,  now  all  bristling  with  capsules ; these  are  all  Lichens,  and 
most  of  them  to  be  classed  under  our  first  head  as  Idiothalami,  being 
formed  of  a scaly  crust,  with  little  receptacles  growing  out  of  it ; among 
these  are  the  Lecideas,  Gyrophoras,  Eridocarpons,  and  some  others  ; but 
although  their  colouring  is  very  vivid  and  varied,  this  tribe  is  so  minute 
that,  without  a powerful  magnifier,  the  parts  of  fructification  can  scarcely 
be  discerned.  But  this  is  not  the  case  with  those  broad-spreading  thalli 
which  lie  on  the  mossy  bank  at  the  root  of  that  old  Oak,  weaving  them- 
selves into  a mass  with  the  dead  leaves  which  have  fallen  from  its 
branches.  These  belong  to  the  genus  Peltidea,  and  form  a part  of  the 
second  and  largest  tribe  of  the  Lichen  family,  the  Ccenothdlami^  under 
whose  banner  are  included  the  greatest  number  of  the  most  beautiful  and 
conspicuous  species  of  this  extended  family.  These  leaves,  or  fronds,  or, 
as  they  are  technically  termed,  thalli^  belonging  to  the  species  Peltidea, 
AphtJiosa,  or  the  Thrush,  so  named  from  its  having  been,  considered  by 
the  doctors  of  ancient  days  a specific  for  that  complaint.  They  are  of  a 
pale  olive  green,  sprinkled  over  with  brown  warts,  and  underneath 
whitish,  with  brown  branching  veins  ; the  edge  of  the  thallus  being 
fringed  with  white  ciliae  or  threads,  with  which  it  lays  hold  of  the  leaves 
and  Mosses  below  it,  and  which  also  probably  serve  it  for  the  absorption 
of  moisture.  If  we  can  find  it  in  fruit,  we  shall  see  that  some  of  the 
lobes  of  the  thallus  are  drawn  up -into  a sort  of  foot- stalk,  bearing  at  the 
point  a large  red-brown  receptacle.  The  Peltideas  (fig.  286)  are  all 
much  of  the  same  character,  broadly  lobed  and  fringed,  and  bearing  their 
fruit  in  the  same  manner  on  the  summits  of  the  lobes.  Now  let  us 
hasten  on  to  the  wood.  We  told  you  that  the  trees  even  in  winter  were 
clothed  with  most  delicate  and  lovely  foliage  ; look,  then,  at  that  cluster- 
ing bunch  of  grey  filaments  which  grows  on  the  branch  above  you,  and 
observe  the  broader  strap-like  kinds — some  sulphur-coloured,  others 
grey,  blackish,  or  pale  green.  These  are  all  Lichens,  Ramalinas,  Usneas, 
Alectorias,  Cornicularias,  or  others,  and  all  classed  under  the  third  head 
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— the  Jlomotlialami.  A little  beyond  it  we  see  the  Usnea  Barbafa 
floating  upon  the  air  like  an  old  man’s  grey  beard,  and  others  of  the 
same  genus ; and  these  are  again  met  by  other  species,  so  closely  clus- 
tering that  from  a little  distance  the  whole  tree  appears  as  if  covered  by 
a glaucous  coating  of  Lichen.  There  is  a very  curious  species  which 
grows  in  other  lands,  the  Usnea  Florida^  or  flowering  Lichen.  If  you 
gather  a piece  of  it,  you  will  see  that  it  is  composed  of  long  branches 
fringed  with  fibres  of  a sort  of  sea-green,  from  which  proceed  at  intervals 
large  apothecse,  nearly  oval  in  shape  and  almost  as  large  as  a sixpence, 
flat  and  edged  round  with  fine  ciliae  or  threads  an  inch  long.  Gerard 
calls  this  the  “ flouring  branched  Moss,”  and  says,  “ there  is  oftentimes 
found  upon  old  Okes,  Beeches,  and  such  like  overgrown  trees,  a kinde  of 
Mosse  having  many  slender  branches,  which  divide  themselves  into  other 
lesser  branches,  whereon  are  placed  confusedly  very  many  small  threads, 
like  haires,  of  a greenish  ash- colour.  Upon  the  ends  of  the  tender  branches 
sometimes  there  cometh  forth  a floure,  in  shape  like  unto  a little  buckle 
or  hollow  Mushroom,  of  a whitish  colour  tending  to  yellownes,  and  gar- 
nished with  the  like  leaves  of  those  upon  the  lower  branches.”  Now 
examine  that  beautiful  branching  Liverwort  {Sticta  Pulmonacea)  which 
runs  up  the  fine  dark  trunk  of  that  lofty  Elm.  It  exhibits  a broad 
expanse  of  Tobed  thallus  of  a clear  olive  green,  with  a sort  of  raised 
veining,  which  leaves  the  general  surface  of  the  frond  depressed  and 
pitted.  The  under  side  is  very  beautiful,  the  colour  a soft  buff,  the  tex- 
ture velvety,  and  the  parts  which  form  pits  on  the  upper  surface  rising 
into  rounded  protuberances.  The  apotheca  is  set  on  the  thallus  a little 
within  the  margin,  and  is  formed  of  circular  shields  of  a red  hue,  and 
placed  in  groups  of  three  or  four  together.  The  whole  of  one  s4de  the 
trunk  of  that  lofty  tree  is  densely  clothed  with  this  beautiful  creeping 
plant.  But  let  us  now  draw  j'our  attention  to  the  groups  of  fine  Haw- 
thorns which  are  round  us  : observe  how  every  twig  and  spray  is  beset 
with  a coating  of  green  so  vivid,  so  exquisitely  bright,  that  you  can 
scarcely  believe  it  is  not  beginning  to  exhibit  its  own  verdant  spring 
foliage.  Gather  a branch,  and  you  will  find  that  this  too  is  a Lichen — 
one  of  the  Parmelias.  It  is  green  when  young;  but  when  mature,  be- 
comes of  a brilliant  sulphury  yellow.*  Examine  the  branch  you  have 
gathered  with  a magnifier,  and  you  will  see  the  thallus  of  the  Lichen  to 
be  lobed  and  plaited,  the  lobes  overlapping  each  other  “ in  much-admired 
confusion.”  From  the  surface  of  this  imbricated  mass  of  foliage  stand 
out  very  many  circular  shields,  raised  like  little  salvers,  and  plainly  dis- 
tinguishable by  the  naked  eye,  although  more  satisfactorily  defined  with 
the  aid  of  a lens : these  are  the  apothecac  which  contain  the  spores.  But 
now  let  us  proceed  to  the  moor,  only  observing,  that  there  is  scarcely  an 
object  that  we  pass  which  has  not  more  or  less  of  Lichen- growth  upon 
it : the  black  patches  on  those  stones,  the  mealy  crust  on  that  gate,  the 
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splashes  of  yellow,  and  black,  and  white,  and  grey,  and  the  tufts  of 
glaucous  Moss  on  the  park  palings,  all  are  Lichens,  and  all  add  to  the 
beauty  and  diversity  of  the  colouring  which  enlivens  the  aspect  of  the 
country  in  winter. 

You  wdll  by  this  time  be  convinced  that  the  family  of  Lichens  is  by  no 
means  deficient  either  in  interest  or  in  beauty ; but  a tribe  which  awaits 
us  on  the  moor,  the  Cladonias,  will,  we  think,  delight  you  far  more  than 


28G.  Shielded  Lichen  287.  Fringed  Cup-Moss 

(Peltidea  Scutata).  fCladonia  Fimhriata). 

any  thing  we  have  yet  seen.  Those  of  this  tribe  are  of  a character  in 
some  respects  quite  dififerent  from  most  of  the  varieties  which  we  have 
described,  inasmuch  as  they  grow  on  the  earth,  and  bear  much  the 
appearance  as  well  as  in  general  the  name  of  Mosses. 

Closely  matting  the  surface  of  the  ground  all  over  the  side  of  the  hill, 
and  between  the  bushes  on  that  little  bit  of  coppice,  lies  the  pretty  and 
valuable  species,  the  Cladonia-Itangeferina,  or  Reindeer  Moss.  This  is 
branched  and  hoary,  growing  many  inches  deep,  and  in  early  spring 
exhibiting  a most  exquisitely  lovely  appearance,  as  the  half-melted  hoar- 
frost glitters  in  the  sunshine,  and  seems  to  tip  its  multitudinous  points 
with  clusters  of  diamonds.  This  species  covers  acres,  indeed,  successive 
miles  of  ground,  in  Lapland,  especially  on  those  tracts  where  pine-forests 
have  been  burned,  and  supplies  food  for  the  reindeer  throughout  the  long 
northern  winters.  Its  fruit  is  borne  at  the  extreme  points  of  the  branches 
in  brown  clusters.  On  the  banks  and  walls  which  divide  and  flank  the 
moor,  are  found  several  other  varieties  of  Cladonia  growing  in  the  peat. 

There  is  the  beautiful  Grey  Cup,  or  Chalice  Moss,  which  sends  up 
from  a cluster  of  grey  thalli  lovely  little  cups  each  about  large  enough  to 
contain  a drop  of  water,  and  from  the  edges  of  these  cups  proceed,  in 
the  course  of  time,  clusters  of  other  and  smaller  cups,  lifted  on  long- 
foot-stalks,  which  again  occasionally  branch  and  bear  more  cups  at  their 
points,  the  edges  of  all  of  which  are  eventually  furnished  with  branches 
48*  [l;OTA^Y  17. 
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of  red-brown,  shining  apothec?3e.  This  is  Cenomyce  Fixidata;  and  in 
the  same  situations  we  shall  find  another  species  C.  Fimbriata,  even  more 
beautiful  than  Fixidata,  for  its  cups  are  elegantly  fringed  at  the  edges, 
and  it  is  furnished  with  delicately  crenate  thalli,  or  leaves  of  a silvery 
greenish- white,  which  cluster  on  the  podetia,  and  on  the  outside 
of  the  cup  (fig  287).  There  are  many  other  species  of  Cladonia  and 
Cenomyce,  all  likely  to  be  found  on  the  moor.  The  autumn  is  the  season 
in  which  they  are  in  perfection,  although  we  still  find  them  in  situ,  for 


288.  (a)  Borrera  Furfuracea.  (6)  Cenomyce  BelHdiflora.  (c)  Cenomyce  Deformis. 

(d)  Sphaerophoron  Coralloides. 

Lichens  are  very  slow  in  growth  and  in  decay,  and  will  remain  for  years 
with  very  little  variation  in  their  appearance.  Several  of  these  tribes 
bear  fruit  of  the  most  brilliant  scarlet  hue,  as  bright  as  small  coral  beads, 
and  the  silvery  grey  of  their  setting  makes  them  more  admirable  than  the 
jewels  of  a bride  , indeed  our  jewellers  have  overlooked  a tribe  which 
might  furnish  many  a beautiful  type  for  ornaments,  either  for  a fair  lady’s 
dress,  or  for  the  decoration  of  her  room  or  table.  The  varied  forms  of  these 
genera  deserve  some  special  'notice  : some,  as  we  have  seen,  are  cup-like ; 
one  takes  exactly  the  form  of  the  horn  of  the  stag,  this  is  Cenomyce 
Cervicornis,  and  is  found  on  the  Pentland  and  other  high  hills ; another. 
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C.  Bellidiflora,  or  Daisy-flowered  (fig.  288  i),  grows  in  stiff  scaly  tufts  on 
the  tops  of  lofty  mountains ; whilst  another,  C.  Deformis  (fig.  288  is 
sulphur-coloured,  and  grows  in  branching  tufts  three  inches  high,  and 
hearing  scarlet  fruit,  at  the  roots  of  trees.  But  we  must  forbear,  for  to 
attempt  to  enumerate  the  varied  and  capricious  appearances  of  all  the 
species  of  this  interesting  genus  would  be  in  vain,  and  we  must  content 
ourselves  with  giving  figures  of  a few  other  varieties,  for  there  remain 
two  of  the  five  tribes  of  Lichens  which  we  have  as  yet  not  noticed. 

The  fourth  tribe,  the  Athalami,  contains  but  one  genus,  the  Lepraria ; 
these  are  all  yellow,  and  form  a sort  of  leprous  crust  on  rocks,  old  pales, 
or  trees,  the  mode  of  their  fructification  being  as  yet  unknown. 

The  fifth  tribe,  or  Pseudo- Lichens^  coritains  some  very  interesting 
species  : the  first  genus,  or  Opegrapha,  is  named  so  from  two  Greek 
words  signifying  a chink,  and  to  %orite,  because  the  shields  or  apothecae 


289,  Written  Lichen  290.  Cudbear  cParmelia  Tartarea). 

(Gr aphis  Scripta). 


are  cracks  upon  the  surface  of  the  thallus,  which  look  like  strange 
Oriental  characters  on  a pale  ground.  They  are  almost  always  found  on 
the  smooth  bark  of  trees,  varying  in  colour,  some  being  black,  others 
white,  olive,  grey,  green,  or  yellow.  There  is  another  genus,  Gmphis, 
which  is  even  more  remarkable  for  its  resemblance  to  written  characters 
than  the  Opcgrapha;  Graphis  Scripta  (fig.  289),  and  Graphis  Serpentina, 
but  especially  the  former,  being  strikingly  like  the  Chinese  character. 

But  in  our  admiration  of  the  external  character  of  Lichens,  we  must 
not  forget  to  take  a glance  at  their  hidden  qualities,  nor  withhold  our 
praise  to  Him  who  has  given  to  such  simple,  and  often  unnoticed  plants, 
qualities  which  render  them  exceedingly  valuable  to  man,  and  make  some 
of  the  species  highly  important  articles  in  commerce. 

We  have  noticed  the  value  of  the  Reindeer  Moss,  or,  as  it  is  frequently 
called,  Lapland  Moss,  as  the  main  food  of  the  rein-deer;  and  there  is  no 
necessity  to  say  much  of  that  well-known  kind,  the  Iceland  Moss, 
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Cetraria  Islandica,  which  is  sold  in  all  chemists’  shops,  and  so  frequently 
used  as  an  article  of  diet  for  consumptive  and  weak  patients.  The  Roo- 
cella  Tinctoria,  or  True  Dyer’s  Lichen,  is  the  orchall  of  commerce,  cele- 
brated for  yielding  a fine  purple  dye,  for  which  the  Cudbear  {Rarmelia 
Tartarea,  fig.  290),  is  but  a poor  substitute,  though  one  which  is,  never- 
theless, in  much  request,  and  by  collecting  which  many  an  industrious 
peasant  in  the  Highland  district  gains  his  living.  This  Lichen  is  scraped 
from  the  rocks  with  an  iron  hoojD,  and  sold  in  large  quantities  to  the 
Glasgow  merchants.  It  is  no  easy  process  to  obtain  it,  for  to  dislodge 
Lichens  of  the  crusting  growth  which  have  once  established  themselves 
on  rocks  and  stones  is  hard  work.  They  not  unfrequently  take  up  their 
position  on  grave-stones,  and  effect  in  a few  years  that  which,  without 
their  aid,  would  scarcely  be  accomplished  in  centuries,  namely,  the  total 
obliteration  of  the  name,  dates,  and  other  inscriptions  which  had  been  on 
the  stones.  The  simplest  and  surest  mode  of  dislodging  the  foe  from 
such  positions,  is  to  cover  the  stone  on  which  they  have  congregated  with 
earth,  turf,  or  other  matter,  which  by  depriving  them  of  their  main  sup 
porters,  air  and  light,  will  soon  clear  off"  the  incumbrance,  and  make  the 
inscriptions  legible.  There  are  several  Lichens  besides  the  Orchall  and 
the  Cudbear  which  are  used  as  dyes,  and  others  besides  the  Iceland  Moss 
which  are  eaten.  The  Tripe  de  Rope  i^Umbilicara  Piistulata)  is  one  of 
these.  It  is  very  beautiful  in  appearance,  but  one  would  scarcely  suppose 
it  possible  that  any  nourishment  could  be  obtained  from  such  a mere 
scaly  sort  of  crust  as  it  forms.  It  is,  however,  a valuable  article  of  diet 
to  the  Canadian  hunters  ; and  some  English  travellers  (Dr.  Richardson 
and  his  company)  were  for  a long  time  sustained  by  this  strange  food 
alone,  when  wandering  amidst  those  northern  snows  in  pursuit  of 
scientific  objects. 

On  rocks  by  the  sea  we  find  many  species  of  Lichens,  particularly  such 
as  belong  to  the  genera  Lecidea,  Endocarpon,  Urceolaria,  &c. ; but  some 
of  the  beautiful  genus  Ramalina  are  also  found  in  such  localities-,  and 
among  them  that  very  pietty  one  the  R.  Scopulorim,  or  the  Ivory 
Lichen, 

We  must  now  leave  the  consideration  of  this  interesting  but  almost 
unknown  family ; but  before  we  do  so  we  would  remind  our  readers, 
that  there  is  no  branch  of  knowledge  which  does  not  hold  out  some 
reward  which  he  who  studies  it  with  care  cannot  fail  to  attain  ; and  that 
the  health  and  pleasure  gained  by  the  brisk  and  varied  walks  to 
which  the  pursuit  of  Mosses  and  Lichens  invite  their  votaries,  at  a season 
when  some  incentive  to  leave  the  fire-side  is  especially  needful,  will  well 
rcAvurd  them  for  a little  effort  in  the  pursuit  of  this  branch. 
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S 115.  FUNGI. 

The  Fungus  tribe  is  an  important  and  most  remarkable  division  of  the 
vegetable  kingdom,  singular  in  structure,  and  many  of  the  species  exqui- 
site in  form  and  colouring,  whilst  others  are  calculated  to  be  extremely 
valuable  as  articles  of  diet  or  of  medicine.  The  range  of  growth  of  the 
species  of  this  remai'kable  kind  of  vegetation  is  as  surprising  as  the 
variety  in  size,  form,  and  colour,  which  they  exhibit.  We  wander  in  the 
dewy  meadows  in  autumn,  and  we  find  the  grass  studded  with  mush- 
rooms, some  eight  or  ten  inches  in  diameter,  others  but  half-developed 
and  looking  like  little  bunches  of  buttons  on  the  ground.  We  see  broad 
rings  in  the  grass,  of  a deeper  green  and  coarser  herbage  than  other 
parts  of  the  same  field  display,  and  we  know  them  to  be  the  “ fairy- 
rings,”  which  were  formerly  supposed  to  have  been  formed  by  the  midnight 
gambols  of  the  fairies,  when,  with  nimble  feet,  they  tripped  in  mystic 
dance  beneath  the  moonbeams ; those  Avhom  Prospero  thus  adjures  : — 

“ You  do  mi-puppets,  that 
By  moonshine  do  the  green  soiir  ringlets  make, 

Whereof  the  ewe  not  bites  ; — and  you  whose  pastime 
Is  to  make  midnight  mushrooms.” 

These  dark  rings  are  now  known  to  be  caused  by  the  growth  of  Fungi, 
which,  it  is  supposed,  spread  outwards  from  a centre,  every  year  of  their 
growth  exhausting  the  soil  of  the  circle  which  they  have  occupied,  and 
throwing  out  fresh  germs  to  one  beyond,  in  which  they  grow  the  next 
year,  and  then  again  push  beyond  it,  and  occupy  a wider  range  in  each 
succeeding  year.  As  we  pursue  our  ramble,  and  penetrate  into  the 
woods,  we  look  above  us,  and  see  huge  fringes  of  fungous  growth  hanging 
out  from  the  trunks  of  the  trees,  and  on  the  decayed  stumps  around  we 
perceive  the  most  exquisitely' tinted  clothing  of  what,  by  the  sea- side,  we 
should  conceive  to  be  shells  clustered  in  shelves  one  above  the  other,  and 
all  grouped  in  the  most  vigorous  and  beautiful  forms  ; we  touch  them, 
and  they  are  wood-like ; we  take  a chisel  and  hammer,  and  such  hard 
Avork  is  it  to  chip  them  off,  that  we  find  it  easier  to  take  bark  and  all 
than  to  sever  these  parasites  from  the  trunk  on  which  they  have  fixed 
themselves.  These  beautiful  objects  are  all  Fungi.  Some  of  them  in 
form  and  pencilling  much  resemble  the  beautiful  Sea-weed  {Padina 
Pavonia),  but  their  painting  is  different,  and  consists  of  broad  bands  of 
black  delicately  shading  into  gray  or  lavender,  and  alternating  into  a soft 
orange  colour,  the  texture  of  the  upper  surface  being  velvety,  like  the 
wing  of  a moth,  and  the  lower  part  of  a creamy  white,  full  of  minute 
pores  which  give  it  much  the  appearance  of  coralline  formation. 

We  have  had  clusters  of  them  brought  us  from  the  woods,  so  beautiful 
as  to  induce  us  to  group  them  as  nearly  as  possible  as  they  would  appear 
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in  their  native  habitat,  and  arrange  them  for  a basket  for  flowers  ; and 
when  set  off  by  a massive  bunch  of  roses  or  dahlias,  this  structure  formed 
an  object  as  beautiful  as  it  was  curious,  and  lasted  for  very  many  months 
perfectly  unchanged  in  form  or  colour.  Besides  these,  and  a thousand 
other  varieties  which  infest  trees,  posts,  &c.,  are  a multitude  of  lovely 
little  gems  of  all  hues,  which  lie  scattered  about  on  the  ba]-e  heath,  or 
spring  out  of  decayed  leaves,  bits  of  stick,  wood,  &c.  Some  are  scarlet, 
others  orange,  snow-white,  black,  brown,  purple,  rose-coloured,  or  green 
— all  glittering  in  the  moisture  beneath  the  bright  autumnal  sunbeams, 
and  looking  like  so  many  jewels.  Every  object  is  more  or  less  infested 
by  this  ubiquitous  race ; some  spread  themselves  over  our  fruits  ; others 
attack  our  bread,  cheese,  pickles,  or  other  manufactured  articles  of  food. 
“When  our  beer  becomes  mothery,”.  says  Dr.  Badham,  “the  mother  of 
that  mischief  is  a Fungus  ; if  pickles  acquire  a bad  taste,  if  ketchup  turns 
ropy,  and  putrefies.  Funguses  have  a finger  in  it  all.  Their  reign  stops 
not  here,  they  even  prey  on  each  other.  The  close  cavities  of  nuts 
occasionally  afford  concealment  to  some  species ; others,  like  leeches^ 

' stick  to  the  bulbs  of  plants,  and  suck  them  dry  ; some  (the  architect  and 
ship-builder’s  bane)  pick  timber  to  pieces  as  men  pick  oakum.  The 
Oxygena  Equina  has  a particular  fancy  for  the  hoofs  of  horses  and  the 
horns  of  cattle,  sticking  to  these  alone.  The  belly  of  a tropical  fly  is 
liable  in  autumn  to  break  out  into  vegetable  tufts  of  fungous  growth,  and 
the  caterpillar  to  carry  about  in  his  body  a clavarias  bigger  than  himself.” 
We  have  ourselves  seen  several  specimens  of  a curious  Australian 
Fungus,  consisting  of  a sort  of  stem,  about  an  inch  and  half  high,  with  a 
bunch  of  berry-like  appearance  at  its  summit.  This  takes  its  root  in  the 
head  of  a species  of  huge  caterpillar,  which,  having  burrowed  in  the 
earth  preparatory  to  changing  to  the  pupa  state,  becomes  the  prey  of  the 
Fungus  ; and  so  firm  is  its  hold,  that  when  the  latter  is  pulled  from  the 
ground,  the  caterpillar  on  which  it  has  fixed  itself  conies  up  with  it. 

Almost  every  earthly  thing  is  liable  to  be  infested  with  some  species  or 
other  of  this  tribe  ; the  human  teeth  produce  them,  and  the  wounded  flesh 
of  living  men.  But  we  must  forbear,  for  we  might  All  a large  volume, 
Avere  we  to  attempt  to  describe  all  the  strange  and  varied  situations  which 
Fungi  select  for  their  own  especial  habitations  and  sustenance. 

The  structure  of  the  Fungus  tribe  is  most  peculiar,  and  differs  in  ioto 
from  that  of  any  other.  Their  whole  substance  may  be  considered  as  a 
mass  of  reproductive  matter.  Link,  a noted  writer  on  this  order  of 
cryptogamic  plants,  defines  the  essence  of  a Fungus  to  be  “ sporules  dis- 
posed in  a series  in  elongated  tubular  cells,  the  cells  situated  in  some 
part  of  the  external  surface.”  The  spores  of  Fungi  answer  to  the  seeds 
in  other  plants ; they  consist  of  round,  oval,  oblong,  or  occasionally  other 
shaped  bodies,  so  minute  as  in  most  cases  not  to  be  distinguishable  by 
the  naked  eye,  but  displaying,  when  viewed  with  a microscope,  various 
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colours,  pink,  purple,  yellow,  or  white  ; they  are  sometimes  naked,  but 
more  frequently  closed  up  in  little  receptacles,  those  of  regular  form 
being  called  tJieca:^  and  those  of  irregular  form  sporanges.  When  ripe 
the  spores  are  either  ejected  from  these  little  cases  with  a jerk,  caused 
by  the  bursting  of  an  elastic  ring  which  encircles  them,  or  else  they 
return  to  the  earth  with  the  dissolving  substance  of  the  Fimgus  in  which 
they  have  existed.  In  the  Puff-ball  {Ly  coper  don  Stellatum,  &c.),  and  in 
some  other  tribes,  the  spores  are  wholly  internal,  and  in  such  prodigious 
numbers  as  quite  to  fill  the  cavity  of  the  Fungus,  and  to  burst  out  from 
its  centre,  when  pressed,  like  a dense  smoke.  Of  such  a structure  is  the 
Lycoperdon  Stellotum^  or  Stellated  Puff-ball,  of  which  we  give  a cut  (fig. 
291);  the  spores  issuing  in  a column  from  the  chimney-like  aperture 
when  the  bag  below  is  pressed,  so  suddenly  and  so  high  in  proportion  to 
its  size,  as  to  be  quite  startling.  It  would  be  occupying  too  much  space 
were  we  to  attempt  to  give  any  detailed  account  of  the  mode  of  develop- 
ment of  these  spores,  or  of  other  parts  of  the  structure  of  this  wonderful 
tribe  ; we  must,  therefore,  refer  such  of  our  readers  as  deshe  deeper 
information  on  these  points,  to  more  learned  and  elaborate  writers  on  the 
subject,  and  restrict  ourselves  to  the  single  object  of  supplying  a few  sucii 
facts  connected  with  the  appearance  and  habits  of  some  of  the  genera,  as 
may  serve  to  interest  the  general  reader. 


“•  What  geometry  shall  define  tlieir  ever- varying  shapes  ? '\^'ho  but  a 

Venetian  painter  do  justice  to  their  colours  ?”  says  Dr.  Badham,  in  his 
very  interesting  work  “On  the  Esculent  Funguses  of  England;"’  and 
well  may  he  challenge  competition  with  this  Protean  family.  “ As  to 
shapes,”  he  adds,  “ some  are  simple  threads,  like  the  Byssits^  and  never 
get  beyond  this  ; some  shoot  out  into  branches  like  Sea-weed ; some 
puff  themselves  out  into  puff-balls  ; some  thrust  their  heads  into  mitres  ; 
these  assume  the  shape  of  a cup,  and  those  of  a wdne-funnel ; some,  like 
Agaricus  Mammosna^  have  a teat  ; others,  like  A,  CJgpcoIarius,  are 


201.  The  Stellated  Puff-ball  (Lycoperdon  Stellatum). 


VIRSr  OUTLINES  CE  BOTANY. 


263 


umbonatcd  at  their  centre  ; these  are  stilted  upon  a high  leg,  and  tliose 
have  not  a leg  to  stand  on  ; some  are  shell-shaped,  some  are  bell-shaped, 
and  some  hang  upon  their  stalks  like  a lawyer’s  wig.  Some  assume  the 
form  of  a horse’s  hoof,  others  of  a goat’s  beard ; in  the  Clathrus  Can~ 
ceJlatus,  you  look  into  the  Fungus  through  a thick  red  trellis  which  sur- 
rounds it.”  Besides  these  marvellously- varied  kinds,  there  are  others  : 
one  formed  like  a nest,  another  like  an  ear.  “ One,”  says  Dr.  Badham, 
“ is  so  like  a tongue  in  shape  and  general  appearance,  that  in  the  days  of 
enchanted  trees  you  would  not  have  cut  it  off  to  pickle  or  eat  on  any 
account,  lest  the  knight  to  whom  it  belonged  should  afterwards  come  to 
claim  it  of  you.” 

The  ClUthriis  Cancellatus,  of  which  we  before  spoke,  is  a most  remark- 
able Fungus.  Its  lower  member,  as  exhibited  in  the  cut  (p.  261),  is 
white,  the  upper  lattice-lilce  part  a bright  coral  hue.  It  has  only  been 
found  in  two  places  in  England,  being  an  inhabitant  of  the  south  of 
Europe.  Those  two  places  are  the  Isle  of  Wight  and  Torquay ; in  this 
last-named  place  it  has  been  found  in  two  localities.  Mrs.  Griffiths  saj^s, 
in  describing  those  first  discovered : “ It  appeared  in  Mrs.  Travers’  gar- 
den at  Torquay,  in  rich  reddish  earth,  formerly  a plantation.  When 
Mrs.  Travers  gathered  the  Fungus,  it  was  in  a ball,  and  before  she  could 
bring  it  into  the  house  it  had  burst  up  to  its  height.  The  scarlet  part 
had  a most  vivid  colour  till  the  darker  part  decomposed.  I was  so 
very  much  annoy  ed  by  the  stench,  that  I could  not  take  more  pains  with 
the  drawing.”  In  the  autumn  of  1853  other  specimens  were  found  of 
this  curious  plant  in  another  part  of  Torquay. 

Another  of  our  cuts  (fig.  292)  represents  that  most  brilliantly  beautiful 
species  Agaricus  Muscarius.  Few  objects  can  be  more  splendid  than  a 
cluster  of  these  richly-tinted  Fungi,  when  they  have  been  allowed  to 
attain  any  size  without  being  preyed  on  by  slugs  or  other  enemies.  The 
pileas,  or  cup,  is  of  a vivid  orange-red,  though  sometimes  more  inclining 
to  a carmine  hue,  and  over  it  are  scattered  angular  warts  of  a snowy 
whiteness.  It  rises  first  from  the  earth  in  a conical  form,  then  after  a 
time  the  pure  white  veil  which  connects  the  edge  of  the  cup  with  the 
stipes,  or  stem,  gives  way,  and  fails  back,  discovering  the  pale  lemon- 
tinted  gills  which  lie  beneath  it.  The  root  is  bulb-shaped,  and  the 
Fungus,  when  extended  fully,  often  five  or  six  inches  in  diameter, 
standing  on  a velvet-like  white  stem  of  several  inches  in  height.  It  is 
highly  poisonous,  and  is  used  by  the  Russians  to  make  an  intoxicating 
potion,  called  “ moucho  more^'*  which  they  use  to  produce  a kind  of 
delirium.  The  coal-mines  of  Dresden  exhibit  the  interesting  pheno- 
menon of  Fungi  which  emit  light  like  pale  moonbeams ; and  Mr. 
Gardner  states,  that  whilst  passing  along  the  streets  of  a Brazilian  town, 
he  “ observed  some  boys  amusing  themselves  with  what  appeared  to  be 
large  fire-fiies,  but  which  proved,  on  inspection,  to  be  a Fungus  belonging 
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to  tlie  genus  Agancus,  which  gave  out  a bright  phosphorent  light  of  a 
pale  green.'’  He  next  day  obtained  considerable  quantities,  and  found 
that  a few  of  them  in  a dark  room  were  sufficient  to  read  by.  Of  a few 
of  the  varied  forms  of  this  singular  tribe  our  cuts  and  descriptions  may 
have  given  some  little  idea  ; but  to  supply  the  least  notion  of  the  exqui- 
site and  most  vivid  tinting,  the  soft  pencilling  and  shading  which  these 
singular  productions  display,  would  baffle  the  most  skilful  painter.  Their 
hues  are  as  varied  as  they  are  lovely  ; in  one  tribe  alone,  the  Agarics^ 
we  find  crimson  flecked  with  white,  violet,  rich  orange,  scarlet,  yellow  of 


192.  The  Fly-blown  Agaric  (Agaricus  Muscarius,  small  specimen). 

every  tint,  green,  pure  white,  brown  of  all  shades,  and  a thousand  other 
dyes  ; over  the  spreading  caps  of  some  of  the  species  of  this  genus  are 
scattered  snow-white  warts,  some  are  marked  with  geometrical  figures, 
and  many  kinds  are  covered  with  a glossy  varnish  which  gives  to  them 
almost  a metallic  lustre.  In  texture  they  also  greatly  differ,  some  species 
being  so  leathery  and  firm,  that  they  can  be  sowed  together ; the  AmadotL 
is  of  this  character,  and  has  been  used  by  a medical  practitioner  in 
extensive  sheets  for  spreading  under  sufferers  from  excoriation,  it  being 
softer  and  more  elastic  than  chamois  leather.*  The  poor  in  Franconia,. 
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also,  make  themselves  dresses  of  this  Fungus.  Some  Funguses  are  hard 
as  wood,  others  so  brittle  that  the  touch  of  a finger  will  break  them; 
some  are  solid  and  firm,  and  others  slimy  and  disagreeable  to  the  touch. 

They  also  present  immense  diversity  in  both  odour  and  flavour,  some 
species  emitting  so  disagreeable  a smell  as  to  be  altogether  unbearable, 
whilst  others  are  described  as  smelling  “ like  the  bloom  of  May.”  One 
species  smells  of  onions,  another  of  cinnamon,  a third  of  tarragon,  a 
fourth  of  apricots  and  ratafia.  Besides  these  various  olfactory  effusions. 
Fungi  present  us  with  as  illusive  and  remarkable  flavours.  To  use  Dr. 
Badham’s  words,  “ they  are  sapid,  sour,  sweet,  peppery,  rich,  acrid, 
nauseous,  bitter,  styptic a few,  and  these  generally  of  a dangerous 
character,  have  little  or  no  taste  ; and  there  are  others  whose  flavour  is 
unlike  that  of  any  other  substance  in  existence,  and  quite  peculiar  to 
themselves — that,  for  instance,  of  the  mould  on  cheese,  a taste  well  known 
to  all,  and  much  admired  by  some. 

The  expansive  growth  of  Fungi,  and  their  varied  habitats  must  next 
call  for  a few  remarks.  Some  of  the  facts  supplied  us  by  authors  on  the 
former  would  be  considered  as  scarcely  credible,  did  they  rest  on  less 
worthy  evidence  than  that  which  attests  them.  Sowerby  states,  that  he 
has  placed  specimens  of  the  Phallus  Caninus,  or  “ stinking  morel,”  on  his 
Avindow  over  night,  in  the  egg-shape,  and  found  them,  next  day,  fully 
grown ; and  another  author  speaks  of  his  placing  Phallus  Impudicus 
Avithin  a glass  vessel,  and  its  expanding  so  rapidly  as  to  shiver  the  glass 
to  pieces  with  an  explosive  detonation  as  loud  as  that  of  a pistol.  Car- 
penter gives  an  account  of  a paving-stone,  twenty-one  inches  square,  and 
weighing  eighty-five  pounds,  being  raised  an  inch  and  a half  from  its 
station  by  a cluster  of  Toadstools  springing  up  under  it ; and  many  other 
facts,  which  attest  as  Avell  the  explosive  power  as  the  rapid  groAvth  of 
Funguses,  are  given  by  different  authors,  one  having  been  knoAvn  to 
attain  the  size  of  seven  feet  five  inches  in  circumference,  and  the  weight 
of  thirty-four  pounds,  in  three  weeks,  and  others  the  weight  of  tw^elve 
pounds  in  a few  days.  But  none  of  these  statements,  remarkable  as  they 
are,  are  so  wonderful  as  one  which  is  made  by  Sir  Joseph  Banks  of  a 
ciicumstance  which  occurred  under  his  own  roof.  He  states  that  a friend 
having  sent  him  a Cask  of  Avine,  Avhich  was  too  neAv  and  sAveet  for  present 
use,  it  was  locked  up  in  a cellar  to  mature.  At  the  end  of  three  years. 
Sir  Joseph,  supposing  that  time  had  now  done  its  Avork,  proceeded  to 
open  his  cellar  and  inspect  its  contents.  Little  did  he  think  hoAv  time 
had  been  employed,  and  little  did  he  conceive  Avhat  Avould  be  the  contents 
of  that  cellar.  The  door  refused  to  open,  and  being  invincible  by  gentle 
means,  he  had  it  fairly  cut  away ; but  he  Avas  no  nearer  eftecting  an 
entrance  than  before ; the  cellar  Avas  found  to  be  literally  full  of  fungous 
groAvth,  Avhich  had  borne  the  cask  aloft  to  the  ceiling,  Avhere  it  stuck, 
upheld  by  Funguses,  the  produce  of  the  wine  AAdiich  had  all  leaked  out 
and  formed  this  monstrous  groAvth  ! 
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But  altnough  these  monstrous  and  sudden  growths  call  for  our  wonder 
and  admiration  of  the  power  of  Him  who  can  thus  produce  such  huge 
structures  from  spores  which  are  invisible  to  the  naked  eye,  and  command 
that  which  is  so  minute  to  become,  in  a few  hours,  an  organised  struc- 
ture of  such  magnitude  and  such  complication  of  arrangement,  we  must 
not  let  our  praise  and  adoration  stop  here  ; for  in  the  minuter  growths, 
which  we  shall  soon  examine,  we  shall  find  as  wondrous  an  exhibition  of 
surpassing  skill  as  in  these  larger  products.  The  microscopic  Fungi — 
those  which  by  fastening  on  his  crops  become  the  bane  of  the  farmer,  and 
are  in  God’s  hands  a means  whereby  he  can  cut  off  our  staple  article  of 
food,  and  “ destroy  the  staff  of  bread,”  under  the  name  of  “ the  smut  in 
Wheat  (^Paccinia  Graminis)^  or  cause  our  Bean  or  Potato  crops  to  perish 
— are  among  the  most  surprising  of  vegetable  productions,  and  will 
hereafter  engage  our  attention. 

We  have  already  observed  that  the  treasures  of  food  which  it?  has 
pleased  God  to  provide  for  us  in  the  Fungus  tribe  are,  if  not  M'holly  dis- 
regarded, at  least  by  no  means  duly  appreciated  by  the  English.  There 
is,  perhaps,  no  country  richer  than  our  own  in  the  esculent  species  of 
Fungi ; they  abound  in  our  woods  and  pastures,  they  grow  from  the 
ground  and  under  the  ground  ; they  spring  abundantly  out  of  the  sub- 
stance of  dead  trees,  and  are  often  found  on  waste  lands  and  heaps  of 
rubbish,  from  which  no  other  edible  produce  can  be  procured ; yet, 
though  this  is  the  case,  and  more  than  thirty  species  of  esculent  Fungi 
are  spontaneously  brought  forth  in  England,  there  are  only  three  or  four 
of  these  species  that  are  eaten  by  its  inhabitants  ; all  the  rest  of  this 
abundant  supply  being  allowed  to  rot  under  the  trees,  or  to  become  the 
prey  of  field-mice,  toads,  slugs,  and  other  creatures,  to  which  they  afford 
many  a delightful  repast. 

Throughout  the  continent  of  Europe,  on  the  contrary,  plants  of  this  tribe 
are  eagerly  sought  after  by  all  classes  of  men,  and  form  the  chief,  if  not 
Ihe  sole,  diet  of  thousands,  who  would  otherwise  be  but  scantily  provided 
with  aliment.  But  Fungi  are  not  only  the  tolerated  food  of  the  poorer 
classes,  they  are  also  most  highly  prized  by  the  rich  man  and  the  epicure  ; 
and  afford,  when  daintily  cooked,  many  a delicate  dish  and  many  a 
highly-flavoured  sauce  at  the  most  elaborately-served  and  highly-ex- 
pensive  tables.  In  Germany  and  Italy,  immense  numbers  of  the  various 
species  of  this  tribe  are  sold  in  the  markets,  and  produce  an  amount  of 
income  which  v^ould  seem  to  us  almost  incredible.  In  Rome,  so  im- 
portant are  the  Fungi  as  an  article  of  commerce,  that  there  is  a public 
officer  appointed  for  the  express  purpose  of  testing  the  species  exposed 
for  sale,  and  superintending  this  branch  of  the  revenue  ; for  in  that 
market  a tax  is  laid  on  all  quantities  of  Fungi  presented  for  sale  exceed- 
ing ten  pounds  in  weight.  All  Fungi  brought  into  Rome  are  supervised 
by  this  officer,  weighed,  sealed  up,  and  all  destined  for  that  day’s  con- 
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sumption  sent  to  a central  depot.  If,  among  the  contents  of  the  baskets 
offered,  any  stale,  maggot- eaten,  or  dangerous  specimens  are  found,  they 
are  sent  under  escort,  and  thro\vn  into  the  Tiber ; and  another  very 
remarkable  circumstance  is  the  law,  that  if  any  specimen  of  the  common 
Mushroom  (Agaricus  Campestris')  is  found,  it  also  is  to  be  throion  into 
the  river!  So  says  an  unpublished  letter  of  Professor  Sanguinetti, 
“ Ispettore  del  Funghi,”  at  Rome.  It  is  certainly  singular  that  the  only 
Fungus  which  is  freely  accepted  in  all  English  kitchens,  and  considered 
as  the  sole  common  kind  that  is  honest  and  trustworthy,  and  possessed 
of  no  murderous  properties,  should  be  the  one  thus  protested  against, 
whether  in  a state  good  or  bad  ! “ For  forty  days  during  the  autumn, 

and  for  about  half. that  period  every  spring,  large  quantities  of  Funguses, 
picked  in  the  immediate  vicinity  of  Rome,  from  Frascati  Rocca  di  Papa, 
Albano,  beyond  Monte  Mario,  towards  Ostia  and  the  neighbourhood  of 
the  sites  of  Veii  and  Gabii,'’  are  brought  to  Rome.  “The  returas  of 
taxed  Mushrooms  alone,'’  says  Dr.  Badham,  “ during  the  last  ten  years, 
give  a yearly  average  of  between  sixty  and  eighty  thousand  pound  iveight  ; 
and  if  we  double  this  amount,  which  we  may  safely  do  in  order  to  include 
such  smaller  untaxed  supplies  as  are  disposed  of  in  bribes,  fees,  and 
presents,  and  reckon  the  whole  at  the  rate  of  six  baiocchi,  or  threepence 
a pound  (a  fair  average),  this  will  make  the  commercial  value  of  fresh 
Funguses  very  apparent,  showing  it  here  to  be  little  less  than  £2,000  a 
year.”  Besides  this,  we  must  consider  the  dried,  pickled,  and  preserved 
supplies,  which  sell  at  a much  higher  price  than  the  fresh,  from  one 
shilling  to  one  shilling  and  threepence  per  pound,  and  also  recollect  that 
this  calculation  includes  only  the  Roman  market,  and  that  every  other 
market-place  in  the  Italian  states  has  its  proportionate  sale  of  this  wide- 
spreading  branch  of  the  vegetable  produce  of  the  land. 

With  the  above  statements  fully  in  our  mind,  and  after  having  been 
habitually  in  communication  with  many  of  the  families  from  amongst  our 
peasantry  who  were  but  scantily  provided  with  daily  food,  we  found  our- 
selves one  daj^  in  an  extensive  pine-wood,  near  Budleigh  Salterston,  in 
South  Devon,  and  saw  the  ground,  which  was  densely  carpeted  with  the 
accumulated  dead  leaves  that  had  fallen  from  the  trees,  and  lain  undis- 
turbed for  many  years,  studded  in  every  direction  with  Fungi,  of  every 
colour  and  of  every  shape,  in  such  quantities  as  that  cart-loads  might 
have  been  gathered  there.  Huge  purple,  white,  brown,  and  tawny 
Agarics  were  there  ; the  deep  orange  of  the  Boletus  Edidis  was  inter- 
spersed with  the  snowy  balls  of  the  Lycoperdons ^ and  the  delicate  apricot 
tint  of  the  pretty  and  singular  Cantharellus  Ciharius,  with  many  other 
beautiful  and  edible  species,  w^ere  scattered  in  profusion  around  me. 
How  could  we,  under  these  circumstances,  do  otherwise  than  regret  that 
ignorance  of  the  differences  of  species,  combined  with  the  strong  preju- 
dice which  prevails  in  England  against  using  any  of  this  tribe  (save  the 
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two  or  three  favoured  individuals),  should  shut  out  our  poor  from  the 
possibility  of  availing  themselves  of  this  rich  supply  of  wholesome 
aliment,  which  the  bounty  of  God  had  provided  for  them,  if  they  would 
but  be  persuaded  to  use  it  ? It  is  true,  that  amongst  this  extensive  col- 
lection of  Fungi  there  were  some  species  which  would  have  proved 
poisonous,  and  others  which  would  have  been  but  disagreeable  food ; 
yet  the  greater  number  of  them  were  such  as,  if  properly  cooked,  would 
have  furnished,  not  only  ivholesome,  but  also  savoury  and  pleasant  food  ; 
and  it  seemed  to  us  a great  pity  that  they  should  be  s’o  wholly  neglected, 
and  left  for  a prey  to  reptiles  and  iield-raice. 

The  chemical  structure  of  Fungi  is  said  to  be  the  most  highly  ani- 
malised,  or,  in  other  words,  to  partake  more  of  the  nature  of  animal  com- 
position than  that  of  any  other  vegetable.  Besides  the  intimations  of  this 
circumstance  that  are  afforded  by  the  smell  of  some  of  the  species  in 
decay,  which  partakes  much  of  the  character  of  that  of  putrid  meat,  and 
the  strong  meat-like  flavour  which  some  of  them  possess  when  cooked, 
we  find  the  following  fact  stated — that,  “ like  animals,  they  absorb  a 
large  quantity  of  oxygen,  and  disengage  in  return  from  their  surface  a 
large  quantity  of  carbonic  acid;  all,  however,  do  not  exhale  carbonic 
acid,  but  in  lieu  of  it  some  give  out  hydrogen,  and  others  azotic  gas. 
They  yield,  moreover,  to  chemical  analysis  the  several  components  of 
which  animal  structures  are  made  up  ; many  of  them,  in  addition  to 
sugar,  gum,  resin,  a peculiar  acid  called  fungic  acid,  and  a variety  of 
salts,  furnish  considerable  quantities  of  albumen^  adiposine^  and  osmazome^ 
which  last  is  that  principle  that  gives  its  peculiar  flavour  to  meat  gravy.’^ 

Fungi  are  considered  to  be  highly  nutritious,  and  are  said  by  many  of 
the  faculty  to  be  easy  of  digestion.  This  latter  opinion,  though  strongly 
supported  by  many  foreign  medical  men,  is  certainly  quite  in  opposition 
to  the  generally-received  opinion  on  that  subject  in  England,  and  also  to 
the  ideas  of  ancient  writers.  Gerard,  the  quaint  old  herbalist,  says : 
“ Some  Mushroomes  grow  forth  of  the  earth  : others  upon  the  bodies  of 
old  trees,  which  differ  altogether  in  kinds.  Many  wantons  that  dwell 
near  the  sea,  and  have  fish  at  will,  are  verie  desirous  for  change  of  diet, 
to  feed  upon  the  birds  of  the  mountaines  ; and  such  as  dwell  upon  the 
hill  or  champion  grounds  do  long  after  sea  fish  ; many  that  have  plentie 
of  both  do  hunger  after  the  earthie  excrescences  called  Mushroomes  ; 
whereof  some  are  very  venomous  and  full  of  poison,  others  not  so 
noisome,  and  neither  of  them  very  wholesome  meat”  And  again — “ Galen 
affirms  that  they  are  all  very  cold  and  moist,  and  therefore  do  approach 
unto  a venomous  and  murtherous  facultie,  and  ingender  a clammy, 
pituitous,  and  cold  nutriment,  if  they  be  eaten.  To  conclude,  few  of 
them  are  good  to  be  eaten,  and  most  of  them  do  suffocate  and  strangle 
the  eater.  Therefore  I give  my  advice  to  those  that  love  such  strange 
and  new-fangled  meates,  to  beware  of  licking  honey  among  thornes,  lest 
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the  sweetnesse  of  the  one  do  not  counkervaile  the  sharpnesse  and  pricking 
of  the  other.” 

Fungi  are  classed  under  two  primary  divisions — Hynienomycetes  and 
G aster omycetes  ; the  seed  lying  externally  in  the  former,  and  internally  in 
the  latter.  These  divisions  are  subdivided  into  four  tribes — 1st,  Pileati ; 
2nd,  Clavati ; 3rd,  Mitrati ; and  4th,  Cupulati.  In  each  of  these  tribes 
we  find  esculent  species,  although  most  of  that  description  are  found  in 
the  first  tribe,  the  Pileati^  and  of  that  tribe  the  genus  Agaricus  supplies 
the  largest  number  of  any  of  the  genera. 

All  Agarics  are  furnished  with  a fleshy  pile  us  or  cap,  a stipes  or  stem. 


293.  The  Meadow  Mushroom  (Agaricus  Campestris). 


and  gills  placed  at  right  angles  with  their  stem.  The  species  of  this 
genus  differ  widely  in  size,  shape,  and  colour ; but  all  agree  in  the  pos- 
session of  the  parts  which  we  have  named. 

Our  own  favourite  Meadow  Mushroom  (fig.  293),  is  the  first  we  will 
describe,  of  which  old  Gerard  says  : — 

“ The  Meadowe  Mushroom  is  in  kinde  the  best ; 

It  is  ill  trusting  any  of  the  rest.” 

Every  one  considers  himself  a complete  judge  of  this  species,  and  few 


270 


riKSr  OlJTf-INEH  OF  l^OTANY. 


liesitate  to  present  at  their  tables  a dish  of  these  agreeable  Fungi,  with- 
out taking  any  other  means  of  proving  their  trustworthiness,  than  that 
most  fallacious  mode  of  directing  their  cook  to  stir  them  whilst  dressing 
xcith  a silver  spoon  ; in  full  belief  that  if  their  juices  do  not  tarnish  the 
silver,  there  can  be  no  injurious  specimen  amongst  them. 

But  although  this  kind  is  in  such  general  use  in  England,  yet  it  is  by 
no  means  more  easy  to  discriminate  it  from  other  species,  than  it  is  to 
discriminate  most  other  kinds.  “No  Fungus,”  says  Dr.  Badham,  “pre- 
sents itself  under  such  a variety  of  forms  or  such  singular  diversities  of 
aspect.  The  inference  is  plain  ; less  discrimination  than  that  employed 
to  distinguish  this,  would  enable  any  who  should  take  the  trouble  to 


294.  Orange  Milk  Agaric  (Agaricus  Peliciosus) 

recognise  at  a glance  many  of  those  esculent  species  which  every  spring 
and  autumn  fill  our  plantations  and  pastures  with  plenteousness.”  The 
cap  of  this  Mushroom  is  in  some  individuals  sno\vy  white  and  smooth  ; 
in  others,  brown  and  scaly ; in  some  instances  the  gills  are  of  a delicate 
pink  ; in  others  of  a deep,  rusty  black ; some  grow  broad  and  flat,  others 
in  the  form  of  buttons,  looking  almost  like  a putf-ball  of  a soft,  smooth 
texture,  and  of  a pure  white  colour.  The  stem  in  some  varieties  is 
nearly  straight,  as  in  the  larger  one  in  our  cut ; in  others  it  is  broader, 
by  one-third,  at  the  top  than  at  the  bottom,  and  altogether  shorter  than 
it  is  wide,  the  under  part  of  the  cap  being  upturned  at  an  obtuse  angle 
v/itli  the  bulky  stem  so  as  to  display  the  coavse-looking,  dark  gills  which 
line  it. 
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It  is  a pleasant  thing  to  sally  forth  early  in  the  day,  under  the  first 
burst  of  sunshine  which  breaks  out  on  a soft,  clear  morning  in  Septem- 
ber ; and  to  see  how  the  night  dews  have  been  at  work  in  hastening  the 
growth  of  Fungi.  We  need  hardly  say  that  Mushrooms  are  excellent 
pickled.  The  way  to  do  this  is  to  select  all  the  buttons;  place  them 
skins  and  all  in  a stewpan  with  allspice,  salt,  and  pepper ; stew  them 
until  they  have  given  out  every  drop  of  their  juice,  and  (like  children 
who  give  and  then  repent,  and  take  back  again)  have  reabsorbed  all  those 
juices,  charged  with  the  flavour  of  the  spices  amongst  which  they  have 
been  stewing.  When  this  process  is  completed,  add  as  much  hot  vinegar 
as  will  cover  your  Mushrooms,  boil  them  just  for  a minute,  and  they  are 
finished.  The  large  broad  specimens  are  delicious,  broiled  ivith  salt  and 
pepper ; and  the  middle-sized  kinds,  stewed  in  their  own  juice,  with  a 
little  pepper,  salt,  and  butter.  Whatever  the  Italians  may  say,  the 
Agaricus  Campestris  is  a delicious  article  of  food ; and  it  is  a very  rare 
thing  for  any  injurious  effect  to  arise  from  partaking  of  them. 

Agaricus  Deliciosus  (fig.  294),  the  Orange  Milk  Agaric,  is  another 
which  is  in  high  repute ; it  may  be  found  in  the  fir  plantations  of  Scot- 
land, as  also  on  those  of  the  barren  hills  at  Barr  in  Staffordshire,  as  well 
as  near  Guildford  in  Surrey,  and  in  some  other  places.  This  Fungus  is 
of  a dull  reddish  orange,  with  a somewhat  viscid  cap,  frequently  lined 
with  concentric  circles  of  rather  a brighter  hue.  It  has  narrow  branched 
gills  approaching  flame  colour ; the  stem  is  orange,  solid,  and  tapering 
downwards,  slightly  bent,  from  two  to  three  inches  high,  and  covered  at 
the  base  with  short  pointed  hairs ; the  flesh  of  the  cap,  or  pileus,  is  firm, 
and  filled  with  red  orange  milk,  which  turns  green  when  exposed  to  the 
air,  as  does  the  whole  plant  when  bruised.  Badham  and  Loudon  agree 
in  stating  it  to  be  very  excellent  food,  and  much  in  request  in  the  Italian 
markets.  Sowerby  says,  “ It  was  very  luscious  eating,  full  of  rich  gravy, 
with  a little  the  flavour  of  muscles and  Sir  James  Smith,  “ that  it 
really  deserves  its  name,  A.  Deliciosus^  being  the  most  delicious  Mush- 
room known.”  Badham  says,  it  may  be  served  with  white  sauce,  or 
fried  ; but  the  best  way  to  cook  them,  after  duly  seasoning  with  salt  and 
pepper,  and  putting  a piece  of  butter  upon  each,  is  to  bake  them  (in  a 
closely-covered  pie-dish)  for  about  three  quarters  of  an  hour.” 

Another  of  the  Dileati  which  we  must  notice  is  the  CantTiarellus  Ciba- 
rius  (fig.  295),  an  exceedingly  pretty  Fungus,  of  a soft  apricot  hue 
throughout  both  cap  and  stem ; and  instead  of  gills,  it  is  furnished  with 
thick  veins  or  plaits,  very  elegant  in  appearance.  It  is  irregular  in  form, 
and  the  stems  are  seldom,  if  ever,  in  the  centre  of  the  cap.  Loudon 
says  that  the  best  way  of  preserving  them  for  use  is  to  string  them  in 
rows  after  they  have  become  flaccid,  and  hang  them  in  a drj  place,  where 
they  can  have  plenty  of  air ; they  then  form  a delicious  ingredient  in 
rich  gravies.  Vittadini,  an  Italian  writer  on  the  subject,  says  that  the 
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common  people  in  Italy  dry,  or  pickle  them,  or  keep  them  in  oil  for 
winter  use,  and  recommends,  as  they  are  rather  tough,  to  soak  them  for  a 
night  in  milk,  when  they  should  be  gently  stewed  either  with  other 
Fungi  or  with  meat,  or  else  alone. 

We  have  before  stated  that  the  greater  number  of  esculent  Fungi  belong 
to  the  tribe  Pileati,  under  which  head  are  classed  the  divisions  Agaricus^ 
Boletus^  Hi/dnum,  Polyporus^  Fistulina^  Cantharellus^  and  several  other 
genera,  all  of  which  furnish  more  or  fewer  edible  species.  Of  these, 
however,  we  find  the  most  under  the  head  Agaricus,  a division  which 
rakes  its  name  from  Agaria,  a kingdom  of  Sarmatia.  Our  English  word 
Mushroom  (by  which  all  kinds  of  edible  Fungi  are  commonly  designated) 
has  a French  origin,  and  comes  from  the  word  mouceron,  “ originally,’* 
says  Badham,  “ spelled  mousseron  ; and  belongs  of  right  to  that  most 
dainty  of  Funguses,  the  Agaricus  Prunuhis^  which  grows  amidst  tender 


herbage  and  Mossj  whence  its  name.”  Champignon  is  also  of  French 
derivation ; but  whilst  that  name  in  France  is  generic^  the  English  make 
it  specific^  and  restrict  it  to  a single  species,  the  A.  Oreades^  or  Fairy-ring 
Mushroom,  of  which  more  hereafter.  Agaricus  Prunulus  has  also  a right 
to  the  cognomen  Fairy-ring  Mushroom,  for  it,  as  well  as  A.  Or  cades, 
A.  Orcella,  A.  Georgii,  A.  Personatus,  and  our  common  Mushroom,  A. 
Campestris,  has  a share  in  making  those  mystic  rings  which  in  former 
days  scared  many  a rural  hind  and  maiden,  and  caused  them  to  deviate 
from  their  direct  course  in  passing  through  the  fields  where  they  were  to 
be  seen,  lest,  if  they  once  entered  that  magic  boundary,  they  should  come 
under  the  power  of  the  fairies,  or  (as  they  were  called  in  Devonshire) 
pixies^  and  should  be  by  them  pixyAed;  that  is,  led  off  into  by-ways, 
and  so  into  some  pathless  waste.  As  Puck  says  ; — 
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“ ITl  follow  you,  I’ll  lead  you  about  a round. 

Sometimes  a horse  I’ll  be  • sometimes  a hound. 

. ‘ A hog  a headless  bear ; sometimes  a fire  ; 

' - And  neigh,  and  grunt,  and  bark,  and  roar,  and  burn. 

Like  horse,  hound,  hog,  bear,  fire  at  every  turn.” 

So  did  these  poor  country-people  fancy  the  fairies  would  hobgoblinise 
them,  if  once  they  dared  to  trespass  on  their  domain. 

We  will  not  here  enter  into  the  speculations  of  botanists  on  the  mode 
by  which  these  rings  are  formed ; it  will  be  enough  to  say,  that  it  is  now 
generally  acknowledged  that  they  are  produced  by  the  growth  of  Fungi. 
The  A,  Frunulus  is  reproduced  in  these  rings  every  year  about  the  same 
time,  the  circle  continuing  to  enlarge  until  it  breaks  up  into  irregular 
lines,  which  is  a sure  indication  that  the  species  is  about  to  disappear 
from  that  place  ; an  unbroken  ring  being  a certain  promise  of  a good 
crop  the  next  year.  It  is  a large  Fungus,  and  very  abundant ; Dr 
Badham  says  he  has  collected  in  one  field  from  twenty  to  twenty-five 
pounds  weight.  Professor  Balbi  writes  to  Persoon : “ This  rare  *and 
most  delicious  Agaric,  the  Mouceron  of  Bulliard,  and  the  A Prunulus  of 
other  authors,  abounds  on  the  hills  above  the  valley  of  Stafora,  near 
Bobbio,  where  it  is  called  S'pinaroli,  and  is  in  great  request.  The 
country-people  eat  it  fresh  in  a variety  of  ways,  or  they  dry  and  sell  it 
for  from  twelve  to  sixteen  francs  a pound.”  It  is  a thick,  convex,  fleshy 
Mushroom,  irregular  in  shape,  of  a cream-coloured,  or  huffish,  or  gray, 
or  reddish  tint,  with  very  numerous  white  gills,  and  has  the  advantage 
of  appearing  in  spring,  when  few  other  edible  species  are  to  be  procured. 
In  Rome,  “it  is  sent  in  little  baskets  as  presents  to  patrons,  fees  to 
medical  men,  and  bribes  to  Roman  lawyers.”  How  surprised  would  our 
learned  functionaries  in  law  or  physic  be  to  receive  a little  basket  of  what 
they  would  probably  call  “Toadstools,”  in  return  for  their  efforts  on 
behalf  of  their  clients  or  patients  ! 

A.  Georgiiy  another  of  these  gregarious  ring-forming  species,  is  one 
of  no  small  interest;  its  cap  is  at  first  conico-campanulate,  and  covered 
with  white  shreds  ; but  when  fully  expanded  these  have  all  disappeared, 
and  it  becomes  beautifully  white  and  shining.  It  grows  in  pastures,  and 
under  trees,  and  some  of  the  individuals  attain  a most  enormous  size. 
X)r.  Withering  says  : “ Mr.  Stackhouse  had  repeatedly  mentioned  to  me 
a large  esculent  Fungus  found  on  the  sea-coast  in  Cornwall,  w'hich  is,  I 
believe,  a monstrous  variety  of  this  species.  Its  whole  habit  is  very 
large,  the  button  as  big  as  a potato,  the  expanded  pileus  eighteen  inches 
over;  the  stem  as  big  as  a man’s  wrist,”  &c.  He  also  mentions  a speci- 
men found  on  an  old  hot-bed,  which  weighed  fourteen  pounds.  But 
huge  as  this  Fungus  must  have  been,  it  by  no  means  equals  one  men- 
tioned by  Clusius,  in  his  “ History  of  Plants,”  which  w'as  found  in 
Pannonia.  This  immense  specimen  (supposed  to  have  been  Polyporuff 
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Frondosus)y  after  satisfying  the  cra\ings  of  a large  Mycophilous  house- 
hold, enough  of  it  remained  to  fill  a chariot !” 

The  Hungarians  suppose  the  Agaric,  A.  Oeorgii,  or,  as  some  authors 
call  it,  A.  Exquisitus,  to  be  a special  gift  from  St.  George.  It  has  seve- 
ral trivial  names — “ the  Horse  Mushroom,”  from  its  immense  size  ; and 
“ White  Caps,”  under  which  name  it  is  sold  for  making  ketchup.  There 
are  so  many  other  interesting  species  of  Agarics  which  invite  our  atten- 
tion, that  it  is  difiicult  to  know  which  of  them  to  select  for  especial 
notice.  We  have  named  A.  Oreades  and  A.  Personatus  as  being  species 
which  grow  in  rings.  The  former  is  a small  bufi*  Mushroom,  its  common 
names  being  Champignon,  and  Scotch  Bonnets.  It  is  very  common, 
according  to  Badham ; Hyde-park  produces  them  abundantly  in  some 
seasons.  He  says,  that  in  the  French  a-la-mode  beef-shops,  this  species 
of  Fungus  is  in  great  request,  and  that  it  imparts  a delicious  flavour  to 
rich  soups  and  gravies.  When  dried  (as  it  is  the  custom  of  the  French 
and  Italians  to  use  them),  these  Champignons  may  be  kept  for  many 
years,  and  their  flavour  becomes  improved  by  the  process.  A,  Personatus 
is  sold  in  Covent-garden  Market,  under  the  name  of  Blewits.  It  is  of  a 
pale  bistre,  or  purple  lilac,  occasionally  violet,  the  cap  from  two  to  six 
inches  broad,  and  the  stem  from  one  to  three  inches  high.  It  grows  in 
rings  or  in  clusters  amongst  grass,  usually  appearing  in  October. 

Our  cut  (p.  275)  represents  Agaricus  Comatus,  according  to  PuccineUi, 
as  quoted  by  Badham,  “ in  great  repute  about  Via  Reggio  and  Lucca.” 
It  may  be  found  in  meadows  and  waste  places  in  early  spring,  and  the 
young  specimens  are  used  for  making  ketchup.  It  is  called  the  Maned 
Agaric,  from  its  shaggy  edge.  The  cap  is  fleshy,  white,  and  scaly,  the 
lamellse  or  gills  changing  to  red-purple  and  to  black,  and  showing  their 
dark  hue  through  the  skin  of  the  cap  as  it  advances  in  age. 

Fig.  296  is  of  a species  which  grows  on  wood — Agaricus  Ostreatus, 
It  may  be  found  on  dead  trees  in  spring  and  autumn.  This  Fungus 
varies  much  in  size  and  colour ; but  where  it  has  once  been  found,  there 
it  is  pretty  sure  to  grow  for  many  successive  years.  It  is  a pretty 
Fungus,  varying  in  hue ; but  though  occasionally  found  quite  white,  it  is 
in  general  of  a cinerous  brown  with  white  gills,  and  has  either  no  stem, 
or  one  sublateral. 

A.  Buhescens  (fig.  297)  is  another  very  delicate  Agaric,  which  grows  in 
woods,  particularly  of  Oak  or  Chesnut,  and  is  found  both  in  summer  and 
autumn ; and  A.  Caudicinus  (fig.  298),  a beautiful  little  cinnamon- 
coloured  Fungus,  which  grows  on  trees,  and  is  very  much  prized  in 
southern  Italy,  is  also  worthy  of  our  notice ; the  elegant  little  white  Field 
Agaric,  A.  Virgineus,  which  abounds  in  our  pastures  in  autumn,  is  also  a 
very  attractive  species.  But  space  does  not  allow  of  our  naming  any 
others  of  this  tribe,  and  we  can  barely  hint  at  the  rich  store  of  food  which 
is  offered  to  us  by  the  other  genera  of  the  tribe  Pileati. 
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The  Maned  Agaric  (Agaricus  Comatus). 


276 


FIRST  OUTLINES  OF  BOTANY. 


The  genus  Boletus  differs  from  the  Agarics  in  having,  instead  of  gills,  a 
series  of  vertical  tubes,  aggregated  under  the  cap  and  encircling  the 
stem,  which  look,  when  seen  altogether,  like  a slice  of  fine  sponge!  B. 
Edulis  and  B.  Scaler  are  the  species  most  in  vogue,  though  several 
others  are  innocuous  and  agreeable.  B.  Edulis  is  a huge  Fungus  from 
six  to  seven  inches  across ; it  varies  in  colour  from  light  brown  to  bronze, 
bay,  deep  brown,  &c.  The  tubes  are  at  first  w'hite,  then  yellow,  lastly, 
of  an  olive  or  yellow-green.  The  stem  is  always  thick  and  solid  ; at  first 
white,  but  changing  to  fawn-colour ; and  it  is  beautifully  mapped  or 
meshed  with  reticulations  peculiar  to  itself.  This  species  seems  to  have 
been  well  known  to  the  ancient  Romans,  and  appears  to  have  been  that 
called  Suillus,  ‘ As  to  the  best  manner  of  cooking  B,  Edulis^  this  must 


296.  The  Oyster  ("Agaricus  Ostreatus). 


be  left  to  the  taste  of  the  gourmand ; in  every  way  it  is  good.  • Its 
tender  and  juicy  flesh,  its  delicate  and  sapid  flavour,  render  it  equally 
acceptable  to  the  plain  and  to  the  accomplished  cook.  It  imparts  a 
relish  alike  to  the  homely  hash  and  the  dainty  ragout ; and  may  be  truly 
said  to  improve  every  dish  of  which  it  is  a constituent.”  So  says  Dr. 
Badham,  and  he  is  backed  by  other  authorities,  who  agree  in  stating  B, 
Edulis  to  be  (as  its  name  implies)  very  excellent  eating. 

The  Hydnum  is  another  genus  of  this  tribe,  which  affords  good  food. 
Our  figure  (299)  represents  H.  Repandum^  a tawny  red  species,  which 
occurs  in  woods  of  Oak  and  Pine,  growing  frequently  W'ith  others.  This 
is  the  only  esculent  species  in  the  genus  Hydmmi^  and  is  said  to  have  a 
flavour  of  oysters.  In  this  genus  the  under  surface  of  the  cap  presents  a 
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series  of  conical  teeth  or  bristles.  For  this  reason  Hydnum  Re])andum 
is  called  in  Italy  Steccherino,  or  “ the  Hedgehog.” 

The  genus  Fisfulina  presents  us  with  but  one  edible  species,  F 
Hepatica.  This  is  that  strange-looking  Fungus  which  resembles  m its 
early  stages  a huge  red  tongue,  lapped  out  at  us  from  the  trunk  of  some 
Oak  or  Chesnut,  far  above  our  heads ; whence  its  vulgar  name  in  Italy  is 
Lingua  Quercina,  or  Lingua  di  Castagna.  In  its  later  growth,  it  looks 
more  like  a lump  of  dark  liver  than  any  other  substance,  whence  its 
specific  name.  One  individual  of  this  species  is  said  to  have  weighed 
nearly  thirty  pounds,  and  another  is  mentioned  as  nearly  five  feet  in 
girth,  and  weighing  above  thirty  pounds.  “No  Fungus  yields  a richer 
gravy,”  says  Badham,  “ and  though  rather  tough,  when  grilled  it  is 
scarcely  to  be  distinguished  from  broiled  meat.” 


297.  Agaricus  Rubescens. 


We  must  now  turn  to  the  second  tribe  into  which  our  order  is  divided, 
the  Clavati.  This,  which  furnishes  a vast  variety  of  our  most  interesting 
Fungi,  supplies,  nevertheless,  but  one  genus  which  contains  any  edible 
species.  This  genus  is  Clavaria^  and  all  its  species  are  esculent.  They 
are  called  Clavaria  from  their  simple  clavate  form.  The  whole  genus  is 
exceedingly  pretty ; some  of  them  growing  on  trees,  others  clustering 
amongst  grass.  C.  Itugosa  is  of  ivory  smoothness  and  of  the  purest 
white.  It  grows  from  two  to  two  and  a half  inches  high,  is  simply 
branched,  but  each  branch  is  curved.  It  grows  in  clusters,  and  gives 
you  an  instant  reminder  of  a handful  of  the  convoluted  kernels  of  walnuts 
after  they  have  been  delicately  peeled  for  eating.  Another  yellow 
species  grows  widely  amongst  grass,  so  as  to  quite  yellow  the  surface  of 
the  place  on- which  it  has  taken  up  its  abode.  We  have  seen  on  a hill  at 
Tor,  near  Torquay,  acres  of  ground  on  which  you  could  not  walk  many 
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yards  without  treading  on  clustered  masses  of  this  pretty  pale  yellow 
Glavaria,  which  smells  (as  does  its  white  congener,  C.  Bugosa)  so  purely 
Mushroom-like,  that  you  cannot  doubt  of  its  good  qualities.  C.  Coral- 
hides  (fig.  300),  pronounced  by  Vittadini,  Esculenta  Deliciosa,  is  erect, 
white,  with  unequal  branches  tipped  with  red  or  violet ; and  C.  Ameihystina 
(fig.  301),  of  a most  delicate  lemon  colour.  The  mode  of  dressing  Fungi 
of  this  genus  is  to  cleanse  them  well  from  earth,  which  is  apt  to  adhere 
to  them,  then  sweat  them  over  with  a little  butter  over  a clear  fire,  and 


298,  Agaricus  Caudicinus. 


strain  them,,  throwing  away  the  liquor.  After  this  you  must  stew  them 
for  an  hour  with  salt,  pepper,  chopped  chives,  and  parsley,  moistening 
with  a little  plain  broth,  and  dredging  occasionally  with  flour;  when 
cooked,  to  be  thickened  with  cream  and  yolks  ot  eggs. 

The  third  tribe,  Mitrati,  ranks  under  its  banners  two  genera  which 
produce  excellent  food.  The  first  of  these,  Helvella,  gives  us  tAVO  edible 
species — II  Cnspa  and  //.  Lacunosa.  They  grow  on  earth  or  on  very 
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wet  wood,  and  emit  an  agreeable  odour.  Though  of  a permanent  cha- 
racter, they  are  rather  fragile,  and  much  like  the  Morel  in  flavour,  being 
in  Sweden  and  Germany  often  confounded  with  it.  In  Sweden  it  is 
called  Stenmuchla;  in  Germany,  Qemeine  Morchel^  Stumpf  Morchel,  or 
Stock  Morchel. 

The  other  esculent  species  of  this  genus  is  MorclieUa,  which  also 
affords  two  most  delicious  edible  species — M.  Esculenta  and  M.  Semili- 
hera.  The  appearance  of  the  Morchella  is  very  singular.  Its  cap  varies 
considerably  in  shape  and  hue,  and  the  surface  is  pitted  into  little  cells, 
or  pockets,  formed  by  folds  or  plaits  of  the  hymenium,  which  are  called 
ribs.  These  ribs  are  very  irregular.  The  cap  is  hollow,  and  opens  into 
an  irregular  hollow  stem. 


299.  Hydnum  Repandum. 


The  Lycoperdons  next  demand  our  attention.  “ All  those  more  or  less 
spherical  white  Funguses,  furnished  with  a membraneous  white  covering, 
and  filled,  when  young,  with  a white,  compact,  homogeneous  pulp,  which 
we  call  puff-balls,  are  good  to  eat:”  so  writes  Dr.  Badham;  and  he  adds, 
that  those  in  most  request  abroad,  and  the  best,  are  those  which  have  ho 
stem — that  is,  no  sterile  base. 

Two  species,  Lycoperdon  Plumheum  (fig.  302),  and  X.  Bovista,  are 
quoted  as  the  best  eating.  The  former  of  these  may  be  found,  either 
solitary  or  in  groups,  in  dry  places,  and  may  be  gathered  in  spring,  sum- 
mer, or  autumn.  Vittudini  says  : “After  the  warm  rains  of  summer  and 
futumn,  myriads  of  these  little  plants  suddenly  springing  up  will  often 


280 


FIRST  OUTLINES  OF  BOTANY. 


completely  cover  a piece  of  ground  as  if  they  had  been  sown  like  grain 
for  a crop.  If  we  dig  them  up  we  shall  find  that  they  are  connected 
with  long  fragile  threads,  extending  horizontally  under  ground,  and 
giving  attachment  to  numerous  smaller  puff-balls,  in  different  stages  of 
development,  which,  by  continuing  to  grow,  afford  fresh  supplies  as  the 
old  ones  die  off.”  L.  Plumbeum  is,  when  full  grown,  about  the  size  of  a 
walnut.  Loudon  figures  it  under  the  name  of  L.  Pyriforme — the  Pear- 
shaped  Puff-ball.”  The  other  species  named  as  among  the  best  is  L. 
Bovista.  This  is  the  kind  which  is  used  for  the  purpose  of  throwing 
bees  into  a trance  whilst  the  spoilers  rifle  their  home  of  all  its  hoarded 
treasure.  It  used  also,  in  former  days,  to  be  employed  instead  of  lucifer 


300.  Clavaria  Coralloides. 

matches,  as  it  will,  when  dry,  hold  fire  for  a long  time,  and  was  often 
carried  by  rustics  in  a state  of  ignition  for  the  purpose  of  lighting  their 
cottage  fires.  L.  Bovista  sometimes  grows  to  an  enormous  size.  The 
flesh  is  at  first  of  snowy  whiteness,  but  i.t  should  be  eaten  as  soon  as 
gathered,  a few  hours  sufficing  to  turn  it  to  dirty  yellow,  and  destiojing 
its  firmness.  When  fresh,  its  thick,  white,  fleshy  substance  renders  it 
fit  for  all  culinary  purposes.  The  best  method  of  dressing  it  is  said  to 
be,  to  cut  it  in  slices,  and  fry  it  in  egg  and  bread-crumb.  According  to 
Vittudini,  you  may  cut  slices  daily  fresh  from  the  living  plant  (provided 
that  you  do  not  break  its  connexions  with  the  earth),  and  so  have  “ a fine 
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frittura  every  day  for  a week,”  which  “frittura”  Badham  reports  to 
“ have  the  flavour  of  a rich  light  omelette.” 

One  more  noted  species,  the  Tuber  Cihariumy  or  Truffle,  must  close  our 
imperfect  catalogue  of  edible  Fungi.  This  curious  species  is  found 
growing  in  clusters  in  clayey  or  sandy  soil,  some  inches  under  the  ground, 
as  also  in  chalk ; and  is  common  on  the  Wiltshire  downs,  as  well  as  in 
woods  both  in  England  and  Scotland.  The  form  of  Truffles  is  nearly 
spherical,  and  their  colour  approaching  black ; they  are  studded  over 
M'ith  pyramidal  tubercles,  and  their  spawn  is  phosphorescent  and  emits 
light.  In  England  they  seldom  exceed  a few  ounces  in  weight,  but  on 
the  Continent  they  are  said  to  attain  to  many  pounds’  weight.  As  there 


301.  Clavaria  Ametliystma. 


is  no  appearance  above  ground  to  indicate  where  the  Truffles  lie,  there 
is,  of  course,  difficulty  in  discovering  them  ; but  so  keen  have  men  been 
in  their  appetite  for  this  delicacy,  that  they  have  hit  on  the  expedient  of 
training  dogs  to  scent  them  out.  When  the  animals  nose  the  prey,  they 
stand,  and  whine,  and  scratch  on  the  spot  until  their  masters  dig  and 
take  possession  of  the  tubers.  It  is  said  that  a man  was  once  known 
capable  of  exercising  this  extraordinary  function,  and  discovering  Truffles 
in  the  earth  by  their  scent. 

Much  has  been  written  concerning  the  means  of  distinguishing  edible 
from  poisonous  Fungi,  but  hitherto  no  satisfactory  rules  have  been 
arrived  at.  Indeed,  it  seems  probable,  from  some  recent  experiments. 
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that  the  harmlessness  or  otherwise  of  a Mushroom  does  not  so  much 
depend  upon  species  as  upon  locality  of  growth.  In  Russia  the  natives 
eat  with  impunity  many  species  that  are  reputed  poisonous  in  England ; 
and,  on  the  other  hand,  species  reputed  innocent  amongst  ourselves  are 
frequently  productive  of  dangerous  symptoms.  It  is  more  than  probable, 
however,  that  the  poisonous  principle  residing  in  the  Fungus  tribe 
admits  of  extraction  by  the  operation  of  preliminary  soaking  for  some 
hours  in  vinegar,  salt,  and  water. 

Dr.  Badham,  the  author  from  whom  we  have  so  frequently  quoted,  says  : 
*'  For  the  single  Mushroom  that  we  eat,  how  many  hundreds  there  be 
that  retaliate  and  prey  upon  us  in  return.  To  enumerate  but  a few,  and 
those  of  the  microscopic  kinds  : the  Mucor  Mucedo,  that  spawns  upon 
our  dried  preserves ; the  Ascophono  Mucedo,  that  makes  our  bread 
mouldy ; the  Uredo  Segetum,  that  burns  Ceres  out  of  her  own  corn-fields  j 


302.  Pear-shaped  Puff-ball  (Ly«operdon  Plumbeum). 

the  Uredo  Ruhigo,  whose  rust  is  still  more  destructive  ; and  the  Ruccinia 
Grarninis,  whose  voracity  sets  corn-laws  and  farmers  at  defiance,  are  all 
Funguses.’'  The  main  body  of  those  Fungi  which  make  war  on  man  are 
microscopic ; yet  so  strong  and  indefeasible  are  they  in  their  multitudes 
and  their  pertinacity,  that  man  has  in  most  instances  no  power  to  with- 
stand their  forces. 

To  the  list  given  above,  we  must  add  many  more.  There  is  the  Ergot 
{Spermcddia  Clavus),  a species  which  infests  grasses  and  corn.  When 
developed  in  the  latter,  it  produces  the  most  dreadful  disease  in  those 
who  unfortunately  partake  of  the  infected  grain.  It  is  chiefly  found  in 
Rye,  but  happily  not  very  frequently  met  with  in  this  country.  This 
little  Fungus,  though  so  dangerous  in  its  effects  when  eaten,  is  neverthe- 
less invaluable  for  its  medicinal  uses.  It  is  a little  cylindrical  horn- 
shaped body  ; purple-black  without,  and  "white  or  purplish  inside. 


FIRST  OUTLINES  OF  BOTANY. 


283. 


Whether  the  injury  to  human  life  of  which  we  have  spoken  is  caused 
by  the  Fungus  itself,  or  by  the  decomposed  and  corrupted  state  of  the 
corn  to  which  it  belongs,  is  still  a matter  of  question  amongst  the  learned, 
and  one  on  which  we  can  form  no  judgment. 

The  genera  which  chiefly  aflfect  the  cereal  produce  of  our  land  are  the 
Uredmes  and  PuceinicB.  The  former  genus  takes  its  name  from  uro,  a 
Latin  word,  signifying  “to  burn,”  or  “scorch,”  the  discolorations  and 
spots  on  the  plants  infested  by  these  Fungi  having  been  formerly  attri- 
buted to  blasts  or  injuries  caused  by  the  atmosphere  or  the  heavenly 
bodies.  There  are  two  species  of  this  genus  that  are  almost  equally 
dreaded  by  the  farmer ; one  called  the  Smut  ( Uredo  Segetwri),  the  other, 
the  Bunt  {Uredo  Caries). 

The  former  of  these  takes  its  rise  within  the  glume  of  living  plants, 
and  grows  with  such  rapidity  as  speedily  to  fill  the  interior  space  and 
burst  through  the  epidermis,  when  it  appears  like  a profuse  black  dust, 
which,  if  microscopically  examined,  is  found  to  consist  of  minute,  per- 
fectly spherical  sporules.  Withering  says  of  this  species  : “ It  consists 
of  very  minute,  egg-shaped,  stemless  capsules,  at  first  white,  but  the  thin 
white  soon  bursting,  it  pours  out  a quantity  of  brown-black  powder 
mixed  with  wool-like  fibres.” 

The  other  species,  U.  Caries  (fig.  303),  is  very  common  in  Wheat,  and 
exceedingly  injurious,  as  it  not  only  destroys  the  ear  on  which  it  grows, 
but  every  grain  with  which  the  infected  individuals  come  in  contact.  It 
is  included  within  the  germ  of  the  Wheat,  and  the  spores,  which  are 
exactly  spherical,  are  longer  than  those  of  the  above-named  species 
{U.  Segetum).,  and  quite  black.  When  crushed  they  emit  a most  fetid 
odour,  which  is  communicated  to  the  whole  sample  of  Wheat  with  which 
the  bunty  grains  are  associated.  Mr.  Berkley  says  of  all  the  corn- 
infecting  Fungi ; “ The  growth  of  these  parasites  depends  so  much  on 
accidental  circumstances,  that  it  is  impossible  for  the  most  experienced 
cultivators  to  guard  against  it  entirely ; but  the  evil  is  greatly  lessened 
by  careful  choice  of  seed,  and  by  steeping  it  in  solutions  of  different 
substances,  which  destroy  the  vegetative  power  of  the  sporidia  of  these 
parasites,  &c.” 

The  other  genus,  Puccinia,  is  of  as  evil  a nature  as  the  Uredines.  The 
disease  termed  the  mildew  in  Wheat  is  produced  by  one  of  these  (JPuc~ 
cima  Graminis,  fig.  304),  a Fungus  so  diminutive  that  a single  stoma  (or 
pore  in  a stem  or  leaf),  itself  a thing  invisible  to  an  ordinary  eye,  will 
produce  from  twenty  to  forty  of  these  Fungi ; and  each  of  these  exqui- 
sitely minute  plants  will  bring  forth  at  least  a hundred  spores  or  seeds. 
The  seeds  are  not  much  heavier  than  air;  and  it  may  easily  be  conceived 
that  even  a single  stem  of  wheat  or  grass,  when  beset  with  these  mis- 
chievous parasites,  will  not  be  long  in  infecting  all  the  corn,  not  only  in 
the  field  where  the  injured  Wheat  grows,  but  in  all  those  adjacent  to  it. 
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The  first  appearance  of  this  blight  is  usually  in  the  spring,  or  early  in 
the  summer,  when  it  arises  in  the  form  of  orange-coloured  streaks,  which 
afterwards  assume  a deep  chocolate-brown.  The  tufts  of  this  Fungus 
are  dense  and  often  confluent,  and  forming  long  parallel  lines  (flg.  306). 
The  spores  are  contained  in  a tubercular  double-celled  case,  and  are 
black ; this  case  is  supported  by  a Aliform  peduncle  or  stem,  as  seen  in 
fig.  305. 

But  it  is  not  on  our  corn-fields  only  that  a plague  of  Fungi  rests; 
these  little  Pucciniae  attack  the  leaves  of  Plum  and  other  fruit  trees, 
devour  the  fluids  of  our  Bean  plants,  and  scatter  themselves  in  destructive 
armies  over  our  Raspberry  bushes  and  our  Rose  beds  (figs.  307  and  308). 
There  are  some  forty  or  more  species  which  spread  themselves  in  all 
directions  on  the  leaves  and  stems  of  our  plants  and  flowers,  nor  ever 
cease  their  ravages  until  they  have  destroyed  the  vitality  of  whatever 
part  they  touch. 

But  we  must  now  turn  to  another  class  of  Fungi — those  which  beset 
our  dainties  under  the  name  of  mould.  There  is  so  interesting  an  account 
of  this  production  in  a paper  published  in  the  pages  of  a periodical, 
that  we  cannot  do  better  than  transcribe  a part  of  it  as  it  stands.  “ If, 
during  the  warm  weather,  we  put  aside  a bit  of  bread,  or  a slice  of  Apple, 
Pear,  Melon,  or  a Turnip  or  Potato-peeling,  if  nothing  better  is  at  hand, 
we  shall  find  in  a few  days  that  all  those  substances  will  have  assumed  a 
mouldy  appearance.  Take  a little  of  this  mould  gently  off  on  the  point 
of  a penknife,  and  subject  it  to  the  microscope ; you  see  in  the  moulded 
bread  a grove  of  tall  stalks,  each  with  a round  head  slightly  flattened ; 
in  short,  a Mushroom  in  miniature.  This  is  the  Mucor  Mucedo  (fig.  310), 
the  Fungus  of  the  bread-mould.  While  fresh  and  young,  they  are  of  a 
beautiful  milk-white  colour;  gradually  they  assume  a yellowish  tinge. 
The  stalks  are  so  transparent  as,  under  a good  magnifying  power,  to 
show  the  cellular  structure  inside ; the  bulb  also  now  exhibits,  under  a 
thin  bark  or  skin,  a number  of  minute  circular  bodies,  all  arranged  in  a 
compact  form  : these  are  the  spores  or  seeds.  After  a day  or  two  more, 
the  Fungi  begin  to  ripen,  and  assume  a brownish  tint ; the  bulbs  blacken, 
the  skin  bursts,  and  innumerable  spores  are  scattered  about,  many  float- 
ing away  in  the  air.  This  forest  of  mould,  like  larger  ones,  is  liable  to 
accidents.  You  may  see  in  one  corner,  for  instance,  that  the  bit  of  bread 
forming  the  soil  has  cracked;  thus  a Fungus  has  been  loosened  at  the 
root,  and  it  falls  down,  we  may  suppose,  with  a crash,  though  we  still 
desiderate  instruments  to  magnify  and  make  audible  the  sound.  Never-  • 
theless,  the  effects  of  the  fall  are  visible  in  the  breaking  down  of  neigh- 
bouring stems,  and  in  the  premature  scattering  of  the  seed.  You  may 
see,  too,  sometimes  the  scattered  seeds  collect  upon  one  or  two  plants, 
and,  enveloping  them,  entirely  destroy  their  vitality,  and  thus  cause  old, 
rotten-looking  stumps.” 
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a 

303.  The  Bunt  304.  A piece  of  Wheat,  natural  size, 

(Uredo  Caries).  infected  with  the  Puccinia  Graminis. 

(a)  A cluster  of  Fungi  magnified. 


305.  The  separate 
Fungi  magnified. 


306.  A section  of  infected  Straw, 
highly  magnified. 


307.  Puccinia  Rosse.  (a)  Natural  size  on 
Leaf,  {h)  The  same  magnified,  (c)  Separate 
Fungi,  much  magnified. 


C 0 

30S  Puccinia  Rubi  (a)  Natural  size, 
(i)  Tufts  magnified,  (c)  Fungi  magnified. 


309.  Aspergilla  Penicillatus. 
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But  it  must  not  be  understood  that  the  mouldiness  which  we  find  on 
our  eatables  is  always  a crop  of  the  same  species  of  Fungus,  or  even  of 
different  species  of  the  same  genus.  It  is  not  so.  The  kinds  which 
infest  the  Apple  and  the  Pear  are  different,  and  those  which  “ rot  and 
then  fatten  on’  our  Grapes,  Plums,  and  Raspberries,  are  all  different 


310.  Mucor  Mucedo. 


313.  Naemaspora 
Garpini. 


31G.  Sphaeria  Reptans. 


311,  Mucor  Stercorea. 


31^.  Plxacidium  Coronatum. 


317.  Sphaeria  Tuberculoso. 


312.  Xyloma  Concavum. 


315.  Dothidea 
Typbina. 


318.  Sphaeria  Rosella. 


from  each  other.  Then  there  are  other  kinds  which  float  m our  fer- 
mented liquors  ; whilst  others  again  are  found  within  the  nutshell ; and 
even  within  the  innermost  cavities  of  the  Walnut.  Some,  “ like  leeches, 
stidk  to  the  bulbs  of  plants,  and  suck  them  dry whilst  others,  not  con- 
tent with  a vegetable  diet,  lay  hold  of  the  hoofs  of  horses  and  the  horns 
of  cattle ; nay,  worse  and  worse  may  be  said  j for  instances  have  been 
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known  of  the  lungs  and  other  organs  of  human  beings  having  been  beset 
by  these  all-destructive  little  beings.  It  is  also  recorded  that  it  is  a rare 
thing  to  find  a mouth,  whether  of  man  or  woman,  where  the  teeth  are 
not  more  or  less  the  habitats  of  these  vegetables,  which,  it  is  said,  can 
be  kept  off  only  by  the  free  use  of  a well-soaped  tooth-brush. 

Fungi  nqt  only  prey  on  objects  which  are  members  of  other  families 
than  their  own,  but  they  unscrupulously  devour  each  other.  Many  of 
the  Pileati  have  parasitic  Fungi,  which  attach  themselves  solely  to  them, 
never  attacking  any  other  species.  One  sort  settles  itself  on  dried 
Agarics  ; another  only  on  moist  decaying  ones ; whilst  a third  devours 
only  the  flesh  of  a particular  Boletus.  Dr.  Badham  says  : “ Few  minute 
objects  are  more  beautiful  than  these  mucidinous  Fungi  Fungonm.  A 
common  one  besets  the  back  of  some  of  the  Bussulce  in  decay,  spreading 
over  it,  especially  if  the  weather  be  moist,  like  thin  flocks  of  light  wool, 
presenting  on  the  second  day  a bluish  tint  on  the  surface.  Under  a 
j)owerful  magnifier  myriads  of  little  glass-like  stalks  are  brought  into 
view,  which  bifurcate  again  and  again  ; each  ultimate  head  ending  in  a 
semilucent  head,  or  button,  at  first  blue,  and  afterwards  black ; which, 
w^hen  it  comes  to  burst,  scatters  the  spores,  which  are  then  (under  the 
microscope)  seen  adhering  to  the  sides  of  the  delicate  filamentary  stalks, 
like  so  many  minute  limpets.  There  is  a very  beautiful  Fungus  called 
the  Pencilled  Mould  {Aspergilla  Fencillatus^  fig.  309),  which  clusters  its 
pretty  beaded  tassels  on  the  dried  plants  in  our  herbariums.  This  little 
plant  consists  of  a stem  and  a cluster  of  sporules  at  the  top,  not  unlike  a 
brush  with  a handle.  Aspergillus  is  the  name  of  the  brush  with  which 
the  holy  water  is  sprinkled  in  Roman  Catholic  churches,  and  from  this 
resemblance  the  genus  takes  its  name.  Ncemaspora  (fig.  313) 

is  another  curious  species.  This  infests  the  dead  wood  of  the  Hornbeam, 
its  singular  black  spores  escaping  from  their  flat  cases,  and  thrusting 
themselves  upwards  in  the  form  of  tendrils.  Then  there  are  the  many 
species  of  Sphcsria,  which  raise  their  little  button-like  forms  on  the 
branches  of  trees,  and  stud  them  over  with  sphere-like  gems,  some 
yellow,  others  scarlet,  brown,  black,  orange,  white,  crimson,  and  a hun- 
dred other  tints  of  richest  dye.  Sometimes  these  wonderfully  varied  little 
Fungi  are  sessile  on  the  substance  they  have  selected  for  their  habitat,  as 
in  figs.  316,  317,  and  318;  in  others  they  are  raised  on  stalks.  Some 
have  smooth  visible  orifices,  through  which  the  spores  escape ; in  others 
these  openings  are  hairy ; and  in  some  species  they  are  not  visible  at  all. 

Besides  frequenting  living  plants,  and  closely  besetting  their  leaves  and 
branches.  Fungi  of  this  genus  are  found  abundantly  on  the  bark  of  dead 
branches,  and  even  on  the  wood  where  the  bark  has  been  removed. 
They  frequent  also  the  flock  of  Agarics  ; and  one  species,  the  Nest-like 
Sphseria,  is  found  in  the  little  hollows  of  Bean  roots,  whilst  others  cluster 
on  apples  that  are  lying  on  the  ground,  the  stems  of  reeds,  or  even  on  the 
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naked  earth.  There  are  some  species  which  take  up  their  abode  and 
obtain  their  sustenance  from  dead  larvae,  pupae,  and  spiders*  eggs ; whilst 
one,  cannibal-like,  the  red  Parasitic  Sphaeria,  sucks  the  blood  of  some  of 
the  species  of  its  own  genus.  So  numerous  are  the  species  which  rank 
imder  this  genus,  that  two  hundred  and  one  are  catalogued  by  Berkley. 

JRacodivm  Cellare,  the  Mouse-skin  Byssus,  is  the  Fungus  which  fes- 
toons and  covers  the  walls  of  our  wine-cellars.  For  specimens,  Badham 
refers  us  to  the  “ London  Docks,  passim,  where  he  pays  his  unwelcome 
visits,  and  is  in  even  worse  odour  than  the  excisemen.”  Loudon  tells  us 
that  it  takes  its  name  from  a word  “used  among  the  Greeks”  for  a 
worthless,  worn-out,  ragged  garment,  which  has  been  applied  to  the 
present  genus  in  allusion  to  the  dirty,  interwoven,  cloth-like  substance 
with  which  it  clothes  whatever  it  grows  on.  R.  Cellare  is  the  black  sub- 
stance which  overruns  the  bottles  of  the  wine-merchant,  and  which  often 
hangs  in  long  thick  festoons  from  the  sides  and  roof  of  his  wine-cellars."^ 

There  is  a very  curious  species  of  Fungus  which  is  found  overspreading 
the  thing  on  which  it  grows  like  froth.  Withering,  on  the  authority  of 
Stackhouse,  thus  describes  it  { — “ Its  first  appearance  is  like  custard  spilt 
upon  the  grass  or  leaves.  This  soon  becomes  frothy-  and  then  contracts,' 
around  the  blades  of  grass  or  leaves  in  the  form  of  little  tubercles  united! 
together.  On  examining  it  in  its  different  stages  under  the  microscope,, 
it  first  appeared  like  a cluster  of  bubbles,  irregularly  shaped,  and  melting 
into  one  another.  In  the  second  stage  it  appeared  imbricated,  or  tiled,, 
■with  open  cells,  the  edges  of  the  cells  beautifully  waved.  A blackish" 
pow'^dery  matter,  on  the  surface  of  the  cells,  now  gives  the  plant  a grayish 
cast.  In  the  third  stage,  the  wavy  imbrication  disappears,  and  the  plant 
settles  with  minute  tubercles  united  together.  Some  of  these  are  closed ; 
but  many  of  them  appear  as  if  torn  open,  and  out  of  the  cavity  emerge 
little  downy  strings,  with  irregular-shaped  terminations,  and  other  similar 
irregular  bodies  on  the  same  strings,  like  the  heads  of  some  of  the  genus 
Mucor.” 

We  have  seen  that  some  of  the  Fungus  tribe  are  capable  of  being 
turned  to  important  uses  as  a nutritious  and  wholesome  article  of  diet, 
and  that  others  have  medicinal  properties  which  render  them  highly 
valuable.  One  kind  is  employed  in  making  ink,  another  is  used  in  the 
place  of  leather,  whilst  several  kinds  are  serviceable  in  dyeing.  Besides 
these  and  other  individual  uses,  the  tribe  throughout  seems  to  have  a 
special  commission  to  assist  in  the  work  of  scavengers,  by  aiding  the 
multitudinous  host  of  grubs,  reptiles,  and  other  devourers,  in  remo\dng 
decayed  matter  (both  aiiimal  and  vegetable^,  which,  if  left  to  putrefy, 
would  in  many  instances  become  destructive  both  to  the  comfort  and 
health  of, man. 
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ACANTHACE^  (the  Acanthus  Tribe),  p.  139 
Acanthus  Mollis  (the  Smooth  Acanthus),  p.  138, 
fig.  194 

Acanthus,  the  Smooth  (Acanthus Mollis),  p.  138, 
fig.  194 

Acauliferous — without  stalk. 

Acer  Platanoides  (Plane-tree),  p.  182,  fig.  232 
Acer  Pseudoplatanus  (Sycamore),  p.  183,  fig.  233 
Acer  Saccharinum  (Sugar  Maple),  p.  184 
Achsenium — a hard,  dry,  seed-like  nut,  which 
separates  from  the  seed,  p.  47,  fig.  103 
Achimenes  Multifiora,  p.  136,  fig.  191 
Aconite  or  Monkhood,  pp.  60,  61 
Aconitum  Variegatum,  p.  61,  fig.  123 
Acorn,  p.  44,  fig.  86 
Acute — sharp-pointed,  p.  24,  fig.  33 
Adherent  (of  the  caljrs) — attached  to  the  ovary. 
Adnatant  anthers  of  the  Buttercup,  p.  56,  flg.il21 
Adnataut — growing  to,  along  the  whole  surface, 
p.  56 

/Ecshinanthus  Javanicus,  p.  134,  fig.  188 
Estivation — the  manner  in  which  the  sepals  are 
fitted  together  before  the  flower  expands. 
Ethusa  Cynapium  (Fool’s  Parsley),  p.  71,  fig.  72 
Albmnen — the  white  substance  in  which  the  em- 
bryo is  embedded,  pp.  13,  57 
Albuminous— having  albumen. 

Alchemilla  Vulgaris  (Ladies’  Mantle),  p.  69, 
fig.  139 

Alhagi  Maurorum,  p.  95 
Allspice-tree  (Eugenia  Pimenta),  p.  78 
Almond  (Bitter),  p.  70 
Almond  Tribe  (Amygdaleae),  p.  67 
Aloe  Wood  (Aloexylon  Agalloche),  p.  98 
Alternate  (of  leaves) — growing  from  different 
points  of  the  stem,  one  above  another,  p.  22, 
fig,  22 

Althaea  Cannabina,  p.  192 
Althaea  Oflicinalis  (Marsh  Mallow),  p.  191,  fig. 
238 

Althaea  Rosea  (Hollyhock),  p.  192 
Ampelidaceae  or  Vitaceae  (Vine  Tribe),  p.  157 
Amygdaleae  (Almond  Tribe),  pp.  67,  68 
Amygdalus  Persiaca  (Peach),  p.  69,  fig.  137 
Anacardiaceae,  p.  175 

Anacardium  Occidentale  (Cashew-tree),  p.  177, 
fig.  227 

Anacardium  Orientale,  p.  1-78 

Anchusa  Officinalis  (Bugloss  or  Ox-tongue),  p. 

99,  fig.  168 
Anemone,  p.  60 
Angular  cells,  p.  16,  fig.  17 
Anise,  p.  74 

Annual — living  one  year,  p.  12 
Annulus — a ring. 

Anomalous  corolla,  p.  46,  fig.  93 
Anona  Cherimolia  and  Muricata,  p.  204 
Anona  Squamosa  (Apple  Cinnamon),  p.  203, 
fig.  250 

Anonaeeae,  p.  203 

Anthemis  Nobilis  (Chamomile),  p,  104 
Anther— the  head  at  the  end  of  the  filament, 
p.  42 

Anthoxanthum  Odocatum,  p.  223 


Antiaris  Toxicaria  (Poisonous  Antiaris),  p.  223 
Apetalous — without  petals. 

ApiacecB  (the  Parsley  Tribe),  p.  76 
Apocarpous — having  the  carpels  distinct  from 
one  another,  p.  58 
Apocynaceae,  p.  223 
Apocynum  (Dog-killer),  p.  223 
Apodanthaceae,  p.  215 
Apple  Tribe  (Pomese),  p.  67 
Apple  (Pyrus  Malus),  p.  66  ^ 

Apricot  (the  American),  p.  70,  fig.  140 
Apricot  (Prunus  Armeniaca),  p.  69,  fig.  136 
Araceae  (Arum  Tribe),  p.  230 
Arachnoid — like  cobweb. 

Araliaceae  or  Hederaceao,  p.  162 
Aralia  Racemosa  (Racemous  Aralia),  p,  132, 
fig.  214 

Aril — an  accessory  coveringof  the  seed,  resulting 
from  the  expansion  of  the  funicie. 

Arnica  Montanum,  p.  108 
Artemisia  Absinthium  (Wormwood),  p.  108 
.Artichoke  (Cynara),  p.  108 
Arum  Tribe  (Araceee),  p.  230 
Ascending  or  Ascendant  (of  ovules)— springing 
from  the  base  of  the  ovary. 

Ascendant  (of  ovules) — having  their  summit  di- 
rected towards  that  of  the  ovary. 

Ash,  Mountain  (Pyrus  Aucuparia),  p.  67 
Asparagus,  p.  226 
Aster,  p.  Ill 

Atropa  Belladonna  (the  Deadly  Nightshade),  p. 
90 

Aucuba,  p.  165 
Aurantiacem,  p.  179 

Auricula,  the  Black  (Primula  Auricula  Nigra), 
p.  146,  fig.  200 

Australian  Acacia,  leaves  of,  p.  28,  fig.  54 
Avens  (Geum  Coccineum),  p.  69,  fig.  138 
Axil  or  Axilla — the  angle  formed  by  the  junction 
of  a leaf-stalk  with  the  stem,  or  a branch 
with  the  trunk,  p.  11 
Axillary — springing  from  an  axil. 

Axillary  (of  inflorescence) — having  no  flower 
at  the  end  of  the  peduncle  or  primary  axis, 
p.  35,  fig.  59 

Axillary  (of  flowers) — springing  from  the  axils 
of  leaves  or  bracts. 

Axis  (of  the  ovary  or  albumen) — an  imaginary 
line  from  the  base  to  the  summit. 

Axis  (of  a plant) — an  imaginary  line  drawn  from 
the  root  to  the  summit. 

Azalea  Ponticum,  p.  156 


BACCIFORM — berry-shaped; 

Balanophoracese,  p.  215 

Balsam,  Common  (Impatiens  Balsamina),  p.  194 
Balsam  Tribe  (Balsaminaceae),  p.  194 
Balsaminace®  (Balsam  Tribe),  p.  194 
Banyan-tree  (Ficus  Religiosa),  p.  9 
Baobab,  pp.  189,  199 

Base  (of  the  ovary) — the  point  where  it  is  at- 
tached to  the  receptacle, 
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Bay-tree  (Laurus  Nobilis),  p.  212 
Bean,  germination  of,  p.  49,  lig.  118 
Bean  of  Brazil  (Arachis  Hypogaea),  p.  95 
Bean,  the  Carob  (Ceratonia  Siliqua),  p.  96 
Bear’s  Ear  (Primula  Auricula  Nigra),  p.  14G, 
fig.  200 

Begonia  Coccinea,  p.  218,  fig.  263 
Begoniaceoc,  p.  217 
Beilis  Perennis  (Daisy),  p.  Ill 
Benthamia  Fragifera,  p,  165 
Bergamot  (Citrus  Bergamota),  p.  180 
Berry — a soft,  fleshy  fruit  enclosing  manv  seeds, 
p.  49,  fig.  115 
Bidens,  p.  105 

Biennial— living  two  years,  p.  12 
Bifid — split  in  two. 

Bifioral — two-flowered. 

Bifurcated — forked. 

BignoniacecD  (Bignonia  Tribe),  p.  136 
Bilaminated  (of 'the  stigma)— having  two  scales 
or  plates. 

Bilocular — two-celled. 

Bilubiate — two-lipped. 

Bindw'eed,  corolla  of,  p.  45,  fig.  93 
Bindweed  Tribe  (Convolvulaceae),  p.  128 
Bi  partite — divided  into  two  parts. 

Bipennate — d?vided  like  a feather  into  portions, 
which  are  themselves  each  divided  like  a 
feather,  p.  25,  fig.  44 
Biserial— in  two  rows. 

Bistipulate — doubly  stipuled. 

Bivalved — dividing  into  two  parts  or  valves. 
Bivalvular— splitting  into  two  portions  or  valves 
Blackberry  (Rubus  Caesius),  p.  65,  fig.  132 
Bombaceae,  p.  189 
Borage  Tribe  (Boraginaceaeh  p.  99 
Boraginaceae  (Borage  Tribe),  p.  99 
Bract,  consolidated  with  peduncle,  p.  36,  fig.  60 
Bracteate — furnished  with  bracts. 

Bracteole — a small  bract. 

Bracts— small  leaves,  from  whose  axils  flowers 
grow,  p.  35,  fig.  59 

Brassicaceae  (the  Cabbage  Tribe),  p.  78 
Brome  Grass  (Bromus),  p.  228 
Bromus  (Brome  Grass),  p.  228 
Bryonia,  p.  86 

Bu'chu  (Diosma  Cremata),  p.  200 
Buckwheat,  caryopsis  of,  p.  48,  fig.  104 
Bugloss  or  Ox-tongue  (Anchusa  Officinalis),  p. 
99,  fig.  168 

Bulb^a  bud  with  fleshy  scales,  which  drops  off 
the  stem  without  at  once  producing  a branch, 
and  is  often  underground,  p.  12,  fig.  9 
Burdock,  p.  107 

Bursa  Pastoris  (Shepherd’s  Purse),  p.  79,  figs. 
149,  150 

Butcher’s  Broom,  leaves  of,  p.  27,  fig.  53 
Buttercup,  adnatant  anthers  of,  p.  56,  fig.  121 
Buttercup,  fruit  of,  p.  56,  fig.  122 
Buttercup  (Ranunculus),  p.  55,  fig.  120 
Buttercup,  reflected  ovule  of,  p.  57,  fig.  124 
Buttercup,  seed  of,  p.  56,  fig.  123 
Buttneriaceoc,  p.  168 


CABBAGE  Tribe  (Brassicaceae),  p.  78 
Cactaceae  (Cactus  Tribe),  p.  172 
Cactus  Tribe  (Cactaceae),  p.  172 
Caduceous — falling  off  quickly. 

Caesalpinia  Echinata,  p.  97 
Calamagrostis,  p.  228 

Calendula  Officinalis  (Max'igold),  pp.  104,  109, 
fig.  173 

Callistephus  Sinensis  (China  Aster),  p.  Ill 
Calyceraceee,  p.  107 
Calyciform,  p.  220 

Calycinal— of  or  belonging  to  the  calyx. 
Calycoidal — calyx-like. 

Calycule,  p.  44,  fig.  85 
Calyx,  adherent,  p.  43,  fig.  62 
Calyx,  free,  p.  43 


Calyx — the  outermost  whorl  of  a flower,  p.  41 » 
fig.  74 

Campanula,  corolla  of,  p.  45,  fig.  94 
Campanulate — bell-shaped,  p.  45,  fig.  94 
Camphor-tree,  Common  (Laurus  Camphora), 
p.  211,  fig.  256 
Cannabinaceae,  p.  220 
Capillary— like  hair,  p.  24,  fig.  32 
Capitular— in  the  form  of  a head  or  capitulura. 
Capitulum  or  Head,  p.  40,  figs.  67,  70 
Capitulous — in  heads  or  capitula. 

Caprifoliaceae,  p.  11a 
Capsieum,  p.  91 

Capsular— in  the  shape  of  a capsule. 

Capsule — a fruit  which  splits  into  pieces  called 
valves,  p.  48,  figs.  106,  107,  109,  110,  & 116 
Carduceae,  p.  109 
Carica  Papaya,  p.  216,  fig.  262 
Carnation,  p.  209 

Carob  Bean  (Ceratonia  Siliqua),  p.  96 
Carolinea  Princeps,  p.  188,  fig.  237 
Carpel — a component  part  of  the  pistil,  p.  42^ 
fig.  77 

Carraway,  pp.  72,  73 
Carrot,  p.  73 

Carthamus  Tinctorius  (Safflower),  p.  109 
Caryophillus  Aromaticus  (the  Clove-tree),  p. 
78,  fig.  147 

CaryophylleoB,  p.  208 

Carjmpsis— a small  dry  seed-like  fruit,  which  is 
united  with  the  seed,  p.  48,  fig.  104 
Cashew-tree  (Anacax-dium  Occidentale),  p.  177, 
fig.  227 

Cassia,  the  Herbert  (Cassia  Floribunda),  p.  95, 
fig.  164 

Castor  Oil  Plant  (Ricinus  Communis),  p.  220, 
fig.  265 

Catha  Edulis  (Kat  or  Gat),  p.  157 
Caudex — the  trunk  of  acryptogamic  plant,  p.  32 
Cauline  (of  leaves)— attached  to  the  stem. 
Celandine  (Chelidonium  Majus),  p.  63 
Celandine,  corolla  of,  p.  45,  fig.  88 
Celandine,  umbellar  cyme  of,  p.  40,  fig.  73 
Celandine,  siliqua  of,  p.  48,  fig.  Ill 
Celastrinaceae,  p.  156 
Celastrus,  pp.  156,  157 

Celastrus  Buxifolia  (Box-leaved  Celastrus),  p. 
157,  fig.  210 

Celastrus,  the  Box-leaved  (Celastrus  Buxifolia), 
p.  157,  fig.  210 
Celery,  p,  73 
Cellular  tissue,  p.  16 

Centaurea  Cyanus  (Corn  Centaury),  p.  105, 
fig.  172 

Centranth,  calyx  of,  p.  43,  fig.  84 
Centranthus  Ruber  (Red  Valerian),  p.  114, 
fig.  176 

Centripetal  (of  the  radicle) — tending  to  the 
centre  of  the  ovary. 

Cephalotacete,  p.  167 
Cephalotus  Follicularis,  p.  168,  fig.  219 
Ceratonia  Siliqua  (Carob  Bean),  p.  96 
Cerbera  Ahovai,  p.  223,  fig.  268 
Cereals  (Corn-bearing  Grasses),  p.  229 
Cartilaginous — tough. 

Catalpa,  the  Oak-leaved,  p.  136 
Chalaza — the  part  of  the  seed  (usually  swollen 
or  discoloured)  where  the  nutritious  juices 
collect  and  are  communicated  to  the  young 
plant 

Chamocrops,  p.  230 
Chamomile  (Athenis  Nobilis),  p.  104 
Chesnut,  involucrum  of,  p.  44,  fig.  87 
Chicory  (Cichorium.Intybus),  pp.  105,  109 
Chirila  Moonii,  p.  134,  fig.  189 
Chlorophyl,  p.  17 
Chrysanthemum,  pp.  104,  111 
Chrysanthemum,  corolla  of,  p.  46,  fig.  100 
Cichorium  Endivia  (Endive),  p.  110 
Cichorium  Intybus  (Chicory),  pp.  105,  109 
Ciliate— like  eye-lashes  round  the  edges,  p.  23, 
1 fig.  29 
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Cinchona,  pp.  123—128 
Cinchona  Bark,  gathering  of,  p.  127 
Cinchona  Calysaya,  p.  124,  lig.  180 
Cinchona  Micrantha  (Cinchona  of  Lima),  p.  125, 
fig.  181 

Cinchonacem  or  Rubiacem,  p.  118 
Cinquefoil  (Potcntilla),  p.  64 
Cinnamon  Apple  (Anona  Squamosa),  p.  203, 
fig.  250 
Circaea,  p.  175 

Cissampelos  Pareira  (Pareira  Brava),  p.  201 
Citron  (Citrus),  p.  180 
Citrus  (Citron),  p.  180 

Citrus  Limonium  (Lemon-tree),  p.  180,  fig.  229 
Clematis  Angustifolia,  p.  59,  tig.  125 
Clove-tree  (Caryophillus  Aromaticus),  p.  78, 
fig.  147 

Cobaea  Scandens  (Climbing  Cobma),  p.  131,  fig. 
185 

Cocculus  Indices,  p.  201 
Cocculus  Palmatus  (Colombo),  p.  201 
Cochlearia  Officinalis,  p.  81,  tig.  151 
CocTa-plant  (Theobroma  Cacao),  p.  189,  fig.  236 
Cofifee-tree,  pp.  120,  123,  fig.  179 
Colchicum,  capsule  of,  p.  48,  fig.  109 
Collar — the  point  at  which  the  stem  ends  and  the 
root  begins,  p.  10 

Collateral  (of  ovules)— attached  to  the  side  of  the 
ovary. 

Colocynth,  p.  86  . 

Colombo  (Coculus  Palmatus),  p.  201 
Columbine,  follicle  of,  p.  148,  fig.  105 
Commissure — a joint. 

Common  Cherry,  simple,  umbel  of,  p.  37,  fig.  64 
Composite,  p.  1()3 

Compound  (of  leaves) — having  more  than  one 
leaf  upon  one  petiole,  p.  20 
Confluent — huddled  up  together,  p.  23,  fig.  27 
Contorted— twisted. 

Convolvulaceae  (Bindweed  Tribe),  p.  128 
Convolvulus  Tricolor  (the  Tricolor  Bindweed), 
p.  128,  fig.  182 
Convolute — rolled  up. 

Cordate — heart-shaped,  p.  23,  fig.  2G 
Coriaceous — tough. 

Coriander,  p.  74 

Comaceae  (Cornel  Tribe),  pp.  164,  165 
Corn-Centaui-y  (Centaurea  Cyanus),  p.  105,  fig. 
172 

Corn-Centaury,  corolla  of,  p.  45,  fig.  92 
Cornel  Tribe  (Comaceae),  pp.  164,  165 
Cornel,  the  Red  (Cornus  Sanguinea),  p.  164,  fig. 
216 

Corn  Poppy,  capsule  of,  p.  48,  fig.  107 
Cornus  Sanguinea  (Red  Cornel),  p.  164,  fig.  216 
Corolla— the  whorl  next  to  the  calyx  inside, 
usually  the  coloured  part  of  the  flower,  p.  41, 
fig.  75 

Cortex — the  bark,  p.  13 

Corymb,  p.  36,  fig.  63 

Corymbiform — like  a corymb  in  form. 

Cotton-tree  (Gossypium),  p.  191,  fig.  239 
Coumarouna  Odorata  (Tonquin  Bean),  p.  96 
Crassula  Coccinea  (Scarlet  Crassula),  p.  169,  fig. 
220 

Crassulaceae,  p.  169 
Cress,  p.  80 

Crowfoot  (Ranunculus),  p.  55,  fig.  120 
Cruciferae  (the  Cross-bearing  Tribe),  p.  78 
Cruciform  or  Cruciferous— having  the  form  of  a 
cross,  p.  44,  fig.  88 
Cryptogamic  Plants,  p.  231 
Cryptogamic— without  evident  flowers,  p.  7 
Cucumber  Tribe  (Cucurbitaceae),  p.  85 
Cucumis  (Cucumber),  pp.  86,  87 
Cucurbitaceae  (the  Cucumber  Tribe),  p.  85 
Cumingia  Trimaculata,  p.  227,  fig.  270 
Curara,  p.  223 
Currant,  p.  161,  fig.  213 

Currant,  White  (Ribes  Albidum),  p.  174,  fig. 
225 

Currant,  raceme  of,  p.  37,  fig.  61 


Curved  (of  the  ovule) — coiled  up,  p.  89,  fig.  1C9 
Cuscuta  (Dodder),  p.  129,  fig.  183 
Cuspariae,  p.  200 

Cyclamen  Europaeum,  p.  146,  fig.  201 
Cyme,  p.  40,  figs.  66,  71  & 73 
Cymous  or  Cymose — like  a cyme. 

C’ynara  (Artichoke),  p.  108 
Cyperaceae  (Sedge  Tribe),  p.  229 
Cyrtandraceae,  pp.  132,  133 


DAFFODIL,  p.  226 
Dahlia,  root  of,  p.  11,  fig.  6 
Dahlia,  p.  Ill 

Daisy  (Beilis  Per ennis),  p.  Ill 
Dandelion,  calyx  of,  p.  43,  tig.  83 
Dandelion  (Taraxicum  Dens  Leonis),  pp.  104, 
109,  fig.  174 

Darnel  Grass  (Lolium  Temulentura),  p.  228 
Datura  Stramonium,  p.  91,  fig.  162 
Deadly  Nightshade,  berry  of,  p.  49,  fig.  115 
Dead  Nettle,  corolla  of,  p.  46,  fig.  95 
Dead  Nettle,  calyx  of,  p.  42,  fig.  80 
Decomposite — divided  into  a great  number  of 
parts  like  leaflets,  p.  25,  fig.  46 
Definite  (of  inflorescence) — having  a flower  at 
the  end  of  the  peduncle  or  primary  axis,  p.  35 
Dehiscence — mode  of  splitting. 

Delphinium,  p.  59,  fig.  127 
Deltoid— shaped  like  a delta  (a),  p.  24,  35 
Dentate— toothed,  p.  25,  fig.  42 
Deutzia  Scabra,  p.  167 

Descending  (of  the  radicle) — tending  towards 
the  base  of  the  ovary. 

Desiccation — drying. 

Diaecious — having  flowers  with  stamens  only  on 
one  plant,  and  flowers  with  pistils  only  on 
another  plant,  p.  34 

Dianthus  Barbatus  (Poet’s  Pink),  p.  208,  fig. 
255 

Dianthus  Cruentus  (Red  Pink),  p.  208,  fig.  255 
Dichotomous — cut  in  two. 

Dicotyledonous — having  two  cotyledons  or  seed- 
leaves,  p.  49 

Dictamnus  Fraxinella  (Fraxinella),  p.  200,  fig. 
247 

Didiscus  Cmruleus,  p.  74,  fig.  143 
Didynamic  or  Didynamous  (of  stamens) — two 
long  and  two  short. 

Digitalis  Purpurea  (Foxglove),  p.  102,  fig.  170 
Digitate— like  fingers. 

Digitate  leaf,  p.  26,  fig.  48 
Dilleniaceae,  p.  205 

Dionsea  Muscipula  (Venus’s  Fly-trap),  p.  206, 
fig.  253 

Diosma  Crenata  (Buchu),  p.  200 
Diosmee,  pp.  199,  200 

Diospyros  Hirsuta  (Hairy  Ebony-tree)  p.  148, 
tig.  202 

Dipladenia  Atro  Purpurea,  p.  224,  fig.  267 
Dipsacem,  p.  107 

Disc — a cup  or  ring  between  the  stamens  and 
the  pistil. 

Dissepiments — partitions  that  divide  the  cells  of 
the  ovary  from  one  another. 

Distic  (of  leaves) — springing  from  alternate 
points  in  two  rows,  one  on  the  right  and  the 
other  on  the  left,  p.  26,  fig.  51 
Dodder  (Cuscuta),  p.  129,  fig.  183 
Dog-killer  (Apocynum),  p.  223 
Dorsal — at  the  back. 

Dotted  vessels,.p.  16,  figs.  12,  13 
Dragon-tree,  p.  4 
Dragon-tree,  pp.  3 & 4 
Dropwort,  root  of,  p.  10,  fig.  5 
Drosera,  p.  206 
Droseraceaj,  p.  206 
Drupaceous — in  drupes. 

Drupe— a fruit  consisting  of  ahard  stone  covered 
with  a fleshy  substance,  p.  47,  tig.  102 
Duvauia  Dependens,  p.  179 
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EBENACE.E,  p,  147 

Ebony-tree,  the  Hairy  (Diospvros  Hirsuta),  p. 
148,  fig,  202 

Echinocactus  Pertiniferus,  p.  173,  fig.  224 
Edgeworthia  Chrysantha,  p.  213,  fig.  258 
Egg-plant,  p.  89 

Elder  (Sambucus  Nigra),  pp,  71  & IIG,  fig.  177 
Elecampane  (Inula),  p.  108 
Endive  (Cichorium  Endivia),  p,  110 
Endocarp — the  inner  part  of  the  fruit, 

Endogen,  horizontal  section  of,  p.  14,  fig.  11 
Endogenous — increasing  in  length  and  hardness 
by  the  introduction  of  new  woody  fibres  into 
the  interior  of  the  stem,  p.  14 
Endopleura — the  inner  skin  of  the  seed. 

Epicarp — the  outer  covering  of  fruit. 
Epidermis— the  thin  covering  or  skin  of  leaves. 
Epigynous — growing  on  the  summit  of  the  ovary. 
Epilobium,  p.  175  - 

Erect  (of  seeds) — springing  from  the  base  of  the 
ovary. 

Ericaceae,  pp.  152,  153 

Erica  Fulgeus  (Glowing  Heath),  p.  153,  fig.  206 
Erodium  Cicutarium  ( Hemlock-leaved  Ero- 
dium),  p.  192,  fig.  240 
Eugenia  Pimenta  (Allspice-tree),  p.  78 
Euphorbiaceae,  p.  218 
Euphorbium,  p.  219 
Everlasting  (Gnaphalium),  p.  Ill 
Exalbuminous— without  albumen. 

Exogen,  horizontal  section  of,  p.  13,  fig.  10 
Exogenous — increasing  in  thickness  by  the  for- 
mation of  new  wood  outside  the  old,  p.  13 
Extrorsal  (of  anthers) — turned  outwards,  i.e. 
shedding  their  pollen  by  openings  along  the 
side  which  faces  the  corolla. 

Eryngo,  p. 


FASCICLE  or  Fascicule,  p.  40,  fig.  72 
Fasciculate — like  a bundle,  p.  26,  fig.  49 
Fasciculated  or  Fasciculate — arranged  in  the 
form  of  fascicules. 

Feculent — starchy. 

Female  (of  flowers) — bearing  a pistil  only. 
Fennel,  compound  umbel  of,  p,  38,  fig.  65 
Fennel,  p.  74 
Fenugreek,  p.  96 
Fern-tree,  p.  33 

Fescue  (Festuca  Quadridentata),  p.  228 
Festuca  Quadi-identata  (Fescue),  p.  228 
Fibrous  root,  p.  10,  fig.  4 
Ficus  Religiosa,  p.  214 
Fig,  lon^tudinal  section  of,  p.  6,  fig.  2 
Fig-Marigold,  the  Sickle-Shaped  (Mesembryan- 
themum  Falciforme),  p.  172,  fig.  223 
Fig-Marigold,  the  Shining  (Mesembryanthemum 
Fulgidum),  p.  177,  fig.  222 
Filament— the  thread-like  part  of  the  stamen,  p. 
42 

Filiform — thread-like. 

Five-partite— divided  into  five  parts. 

Flax,  common  (Linum  Usitatissimum),  p.  197, 
fig. 245 

Flax  Tribe  (Linaceae),  p.  197 
Foliaceous — leaf-like. 

Follicle— a fruit  which  splits  on  one  sideonly,  p. 
48,  fig.  105 

Fool’s  Parsley  (.Ethusa  Cvnapium),  p.  71,  fig. 
7.2 

Forget-me-not  (Myosotis),  p.  99 
I‘'othergil!ia  Alniflora  (Elder-leaved  Fother- 
gillia),  p.  166 

Foxglove,  corolla  of,  p.  46,  fig.  98 
Foxglove  (Digitalis  Purpurea),  p.  102,  fig.  170 
Foxglove  Tribe  (Scrophulariaceae),  p.  101 
Fraxinclla  (Dictamnus  Fraxinella),  p.  200,  fig. 
247 


Free  (of  the  calyx)— distinct  and  separable  from 
the  ovary. 

Frond— the  leaf  of  a cryptogamic  plant. 

Fruits,  p.  47 

Funiculus  or  Funicle — the  thread  by  which  the 
ovule  is  attached  to  the  ovary. 

Fuschia,  p.  175 

Fustic  Sumac  (Rhus  Cotinus),  p.  178,  fig.  228 


GENTIAN,  calyx  of,  p.  42,  fig.  79 
Gentian,  capsule  of,  p.  48,  fig.  106 
Geraniacete  (Geranium  Tribe),  p.  192 
Geranium,  p.  71 

Geranium  Tribe  (Geraniaceac),  p.  192 
Gesneraceee,  pp.  132,  133 

Gesneria  of  Gerold  (Gesneria  Geroldiana),  p. 
133,  fig.  187 

Geum  Coccineum  (Scarlet  Rennet  or  Ovens),  p. 
69,  fig.  138 

Globularia  Alypum,  p.  141,  f^.  196 
Globulariacese  (the  Globularia  Tribe),  p.  148 
Glomerule — a small  bunch. 

Glumaceous— like  a glume  or  husk,  p.  228 
Glume — a husk  (of  corn,  etc.),  p.  228 
Glycyrrhiza  Glabra  (Liquorice),  p.  95 
Gnaphalium  (Everlasting),  p.  Ill 
Gossypium  (Cotton-tree),  p.  191,  fig.  239 
Gourd,  p.  86 

Graminaceas  (Grass  Tribel,  p.  227 
Grass  Tribe  (Graminaceae),  p.  227 
Grass,  West  Indian  Lemon,  p.  229 
Grassulaceae,  pp.  173,  174 

Groundsel,  corymbous  capituia  of,  p.  38, 
fig.  67 

Guajacum  Ofificinale  (Guiacum),  p.  198,  fig.  246 
Guiacum  (Guajacum  Officinale),  p.  198,  fig.  246 
Gyrate  (of  inflorescence) — coiled  up,  pp.  99,  100 


HEMATOXYLON  CAMPECHIANUM  (Log- 
wood-tree), p.  97,  fig.  166 
Ilamamelace®,  p.  165 

Hamamelis  Virginica  (Yirginian  Hamamelis), 
p.  165 

Haricot  Bean,  p.  95 
Hawthorn,  p.  67 

Hawthorn,  corymbous  ejune  of,  p.  39,  fig.  71  _ 
Heath,  the  Glowing  (Erica  Fulgens),  p.  153, 
fig.  206 

Hebenstreita  Dentata,  p.  140 
Helianthus  (Sunflower),  pp.  105,  108 
Hedera  Helix  (Climbing  Ivy),  p.  163,  fig.  215 
Hederacese  or  Aruliaceac,  p.  162 
Hemlock  (Conium),  p.  73 
Hemp,  Female,  p.  221 
Henbane  (Hyoscyamus  Niger),  pp.  88,  90 
Hepatica  Triloba,  p.  59,  fig.  126 
Herbaceous — deficient  in  woody  fibre,  and  there- 
fore soft  and  juicy,  p.  12 
Hibbertia  Volubilis,  p.  206,  fig.  252 
Hippocastanem  (Horse-chesnut  Tribe),  p.  184 
Hippomane  Mancinella  (Manchineel),  p.  219, 
fig.  264 

Hispid— hairy. 

Holly,  the  Common  (Ilex  Aquifolium),  p.  149, 
fig.  203 

Holly  Tribe  (Ilicinaceae),  p.  148 
Hollyhock  (Althcea  Rosea),  p.  192 
Honeysuckle  Sub-tribe  (Loniceracecc),  pp.  115, 
117 

Hop  (Humulus  Lupulus),  p.  221,  fig.  266 
Horizontal  (of  ovules  or  seeds)— giowmg  from 
a'central  or  parietal  placenta  in  a direction  at 
right  angles  to  the  line  joining  the  base  and 
summit  of  the  ovary. 

Horny  (of  albumen) — hard,  p.  57 
Horsc-chesnut,  compound  raceme  of,  p.  37, 
fig.  62 

Horse-chesnut  Tribe  (Hippocastanem),  p.  184 
Houseleek  (Seduiu  To.ctorum),  p.  170 
Humulus  Lupulus  (Hop),  p.  221,  fig.  266 
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Hyoscyamus  Niger  (Henbane),  pp.  88,  90 
Hydnoracesp,  p.  215 
Hydropeltidea?,  p.  206 
Hydrophyllacecp,  p.  130, 

Hydrophyllum  Virginicum,  p.  131,  fig.  186 
Hynienaea  A'errucosa,  p.  98 
Hypericaceae  (Hypericum  Tribe',  p.  184 
Hypericum  Androsoemum  (Tutsiin),  p.  184 
Hypericum  Perforatum,  p.  185,  fig.  234 
Hypericum  Tribe  (Hypericacete),  p.  184 
Hypocrateriform — saucer-shaped,  p.  46,  fig.  96 
Hypogynous— springing  from  beneath  the  pistil, 
and  remaining  behind  after  the  calvx  is  pulled 
off,  p.  55 

Hyssop  (Hyssopus  Officinalis),  p.  101,  fig.  169 


ILICINACE.EJHolly  Tribe),  p.  148 
Imbricate  (of  estivation) — with  the  sepals  over- 
lapping each  other. 

Imbricate  (of  sepals,  petals,  or  ovules) — over- 
lapping one  another  at  the  edges. 

Impatiens  Balsamma  (Common  Balsam),  p.  194 
Imj)atiens  Bepens,  p.  194,  fig.  242 
Incinerate — reduced  to  ashes. 

Indefinite  (of  stamens)— not  limited  or  invari- 
able in  number. 

Indefinite  (of- inflorescence) — having  no  flower 
at  the  end  of  the. peduncle  or  primarv  axis,  p. 
35 

Indehiscent — not  splitting. 

Indian  Corn,  germination  of,  p.  50,  fig.  119 
Indigo  (Indigofera  Tinctoria),  p.  97 
Indigo  Plant,  the  Recumbent,  p.  98,  fig.  167 
Inferior  (of  the  ovary) — growing  to  the  sides  of 
the  calyx  and  inseparable  from  it. 

Inferior  (of  the  radicle)— tending  to  the  base  of 
the  ovary. 

Infloration — mode  of  flowering. 

Inflorescence,  mixed,  p,  40,  figs.  67,  73 
Inflorescence — mode  of  flowering,  p.  35 
Infundibuliform — funnel-shaped,  p.  45,  fig.  93 
Introflexion — bending'inwards. 

Introrsal — turned  inwards. 

Introrsal  (of  anthers) — turned  inwards,  i.e.  shed- 
ding their  pollen  by  openings  along  the  side 
which  faces  the  pistil. 

Inula  (Elecampane),  p.  108 
Involucre — a whorl  of  many  bracts  round  several 
flowers. 

Involucre  or  Involucrum— a whorl  of  bracts,  p. 
43,  fig.  87 

Ipecacuanha,  p.  119 

Ipomaea  Tyrianthina  (Purple-flowered  Ipomaea) , 
p.  128,  fig.  182 

Iris,  capsule  of,  p.  48,  fig.  110 
Iris,  leaves  of,  p.  21,  fig.  19 
Irregular  Calyx,  p.  43,  fig.  80 
Irregular  (of  the  calyx) — having  its  parts  of  dif- 
ferent sizes. 

Ivy,  Climbing  (Hedera  Helix),  p.  163,  fig.  215 


JACARANDA  MIMOS.EFOLIA,  p.  136,  fig.  192 
Jasminaceae  (Jasmine  Tribe),  p.  151 
Jasmine,  the  common  (Jasminum),  p.  152,  fig. 
205 

Jasmine  Tribe  (Jasminaceae),  p.  151 
Jasminum,  p.  152,  fig.  205 
Jatropha  Manihot  (Tapioca-tree),  p.  90 
Jin-Seng  (Panax  Jin-seng),  p.  163* 

Juncaceae  (Rush  Tribe),  p.  230 


KALMIA,  pn.  155.  156 

Kalmia  Latitiora  (Broad-leaved  Kalmia),  p.  154, 
fig.  208 

Kat  or  Gat-(Catha  Eduiis),  p.  157 
Kitaitelia,  p.  192 
Knotty  Root,  p.  10,  fig.  5 


LABIAT.E  (Lip-flower  Tribe),  p.  100 
Labiate — lip-shaped,  p.  46,  fig.  95 
Lactuca  (Lettuce),  p.  110 

Ladies’  Mantle  (Alchemilla  Vulgaris),  p.  69,  fig. 
139 

Lanceolate —shaped  like  a lance,  p.  24,  fig.  36 
Larkspur  (Delphinium),  p.  59,  fig.  127 
Lathyrus  .Aphaca,  p.  29 

Lathyrus  Latifolius  (the  Nosegay  Vetch),  p.  96, 
fig.  165 

Laticiferou or  Juice-bearing  Vessels,  p.  16,  fig. 
15 

Lauraceae  (Laurel  Tribe),  p.  211 
Laurel,  Ch  'rry,  p.  70 
Laurel  Triee  (Lauraceae),  p.  211 
Laurus  Canphora  (Common  Camphor-tree),  p. 
211,  fig.  256 

Laurus  Cianamomum,  p.  212,  fig.  257 

Laurus  Nobilis  (Bay-tree),  p.  212 

Laurus  Sassafras  and  Cassia,  p.  212 

Lavatera  Arborea,  p.  192 

Lavender,  p. 100 

Leaf,  stipulate,  p.  27,  fig.  52 

Leaves,  p.  15 

Leaves,  changes  of,  p.  28 

Leaves,  form  and  modification  of,  p.  20 

Leaves,  functions  of,  p.  17 

Leaves,  nervation  or  venation  of,  p.  21 

Lecythis  Ollaria,  p.  77,  fig.  148 

Legume— a pod,  p.  48,  fig.  108 

Leguminosee  (the  Pod  Tribe),  p.  93 

Lemon  Tree  (Citrus  Limonium),  p.  180,  fig.  229 

Lettuce  (Lactuca),  p.  110 

Liber,  p.  13 

Lignum  Vit®,  p.  199 

Ligulate— strap-shaped,  p.  46,  fig.  100 

Lilac,  p.  151 

Lilium  Speciosum  (Elegant  Lily),  p.  227,  fig.  270 
Lilium  Testaceum  (Nankin  Lily),  p.  227,  fig.  270 
Lily,  p.  226 

Lily,  Elegant  (Lilium  Speciosum),  p.  227,  fig. 
270 

Lily,  Nankin  (Lilium  Testaceum),  p.  227,  fig. 
270 

Limb  (of  petals  or  sepals) — the  broad  part. 
Limnanthe®,  p.  196 
Limnanthes  Rosea,  p.  196,  fig,  244 
Linace®  (Flax  Tribe),  p.  197 
Linden,  Large-leaved (Tilia  Grandiflora),  p.  186, 
fig.  235 

Linden-tree,  flower  of,  p.  .36,  fig.  60 
Linden  Tribe  (Tiliace®),  p.  186 
Linn®a- Borealis,  p.  117 
Linn®us,  classification  of,  p.  52 
Linum  Usitatissimum  (Common  Flax),  p.  197, 
fig.  245 

Liquorice  (Glycyrrhiza  Glabra),  p.  95 
Lobe — a division. 

Loculieidal — celled. 

Loganiace®,  p.  221 

Logwood-tree  (H®matoxjdon  Campechianum), 
p.  97,  fig.  166 

Lolium  Temulentum  (Darnel  Grass),  p.  228 
Lonicerace®  (Honeysuckle  Sub-tribe),  pp.  116, 
117 

Loranthace®,  p.  213 

Lotus,  pod  of,  p.  48,  fig.  108 

Love  Apple  or  Tomato,  p.  92 

Lychnis,  carolla  of,  p.  45,  fig.  90 

Lychnis,  capsule  of,  p.  49,  fig.  116 

Lycopersicum  Esculentum  (Tomato),  pp.  89  & 92, 


MACLEANIA  CORDATA,  p.  155,  fig.  20S 
Madder,  calyx  of,  p.  43,  fig.  81 
Madder  (Rubia),  pp.  118,  lib 
Magnoliace®  (Magnolia  Tribe),  p.  204 
Magnolia  Thompsoniana,  p.  205,  fig.  251 
Magnolia  Tribe  (Magnoliace®),  p.  204 
Mabaleb  Cherry,  p.  36,  fig.  63 
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Maize,  pp.  227,  223 

Male  (of  flowers) — bearing  stamens  only. 
Mallow,  fascicle  of,  p.  40,  fig.  72 
Mallow  Tribe  (Malvaceae),  pp.  189,  191 
Mallow,  Marsh  (Althaea  Officinalis),  p.  191,  fig. 
238 

Malope  Trificla,  p.  192 
Malpighiace®,  p.  181 
Malphighia  Volubilis,  p.  182,  fig.  231 
Malvaceae  (Mallow  Tribe),  pp.  189,  191 
Manchineel  (Hippomane  Mancinella),  p.  219, 
fig.  264 

Mandragora  Officinalis  (Mandrake),  p.  90,  fig.161 
Mandrake  (Mandragora  Officinalis),  p.  90,  fig. 
161 

Mango  (Mangifera  Indica),  p.  177 
Manioc  (Tapioca  Plant),  p.  220 
Maple,  Sugar  (Acer  Saccharinum),  p.  184 
Maple,  samara  of,  p.  49,  fig.  114 
Marigold  (Calendula  Officinalis),  pp.  104,  109, 
fig.  173 

Marigold,  torus  of,  p.  6,  fig.  1 

Martynia  Proboscidea,  p.  138,  fig.  193 

Mastic  (Pistachia  Lentiscus),  p.  176,  fig.  226 

Maytenus,  p.  157 

Medullary  Kays,  p.  13 

Meliacete,  p.  181 

Melia  Azederach,  p.  181,  fig.  230 

Melon,  leaf  of,  p.  21,  fig.  20 

Menispermacese,  p.  200 

Menispermum  Canadense  (Canadian  Menesper- 
mum),  p.  201,  fig.  248 
Mesembryanthemaceae,  p.  170 
Mesembr'yanthemum  Falciform  (Sickle-shaped 
Fig-Marigold),  p.  172,  fig.  223 
Mesembryanthemum  Fulgidum  (Shining  Fig- 
Marigold),  p.  227,  fig.  222 
Methonica  Leopoldi,  p.  227,  fig.  270 
Midrib — the  middle  vein. 

Mimosa  Tribe,  p.  94 
Mint,  p.  100 

Mistletoe  (Viscum  Album),  p.  214,  fig.  259 
Mitraria  Coccinea,  p.  136,  fig.  190 
Momordica  Charantia,  p.  86,  fig.  155 
Monadelphous  (of  stamens)— growing  together 
in  one  tube. 

Montecious — having  some  fiowers  with  stamens 
only,  and  others  with  pistils  only  on  the  same 
plant,  p.  34 
Monkey-flower,  p.  103 

Monocotyledonous — having  one  cotyledon  or 
seed-leaf,  p.  50 

Monopetalous — consisting  of  one  petal,  p.  44 
Monosepalous — consisting  of  one  sepal,  p.  44 
Multifloral — manj'-flowered. 

Multiovulate — having  many  ovules. 

Multi  valvular— dividing  into  many  parts  or 
valves. 

Mustard,  p.  80 

Mustard,  silicule  of,  p.  48,  fig.  112 
Myristicaceae,  p.  202 

Mvristica  Moschata  (Nutmeg-tree),  p.  203,  fig. 
249 

Myrtace®  (the  Myrtle  Tribe),  p.  74 
Myrtle,  transverse  section  of  the  ovary  of, 
p.  75,  fig.  145 

Myrtle,  the  Common  (Myrtus  Communis),  p. 
75,  fig.  146 

Myrtle,  section  of  the  flower  and  ovary  of, 
p.  75,  fig.  144 

Myrtle  Tribe  (MyTtaceaj),  p.  74 
Mvrtus  Communis  (the  Common  Myrtle),  p.  75, 
tig.  140 


NARROW-LEAYED  Clematis  (Clematis  Angus- 
lifolia),  p.  .59,  fig.  125 
Nasturtium  (Tropoeolura),  p.  195,  fig.  243 
Nectarine,  p.  67 

Nectary  or  Nectariferous  Glands — the  organs 
which  secrete  honey,  and  are  placed  imme- 


diately upon  the  torus  or  the  parts  connected 
with  it. 

Nepentheae  (Pitcher  Plant  Tribe),,  p.  215 
Nepenthes  (Pitcher  Plant),  p.  31,  fig.  57 
Nepenthes  Raffiesiana  (Pitcher  Plant),  p.  216,- 
flg.261 

Nicotiana  Tabacum  (Tobacco),  pp.  88,  92 
Nightshade,  curved  ovule  of,  p.  89,  fig.  160 
Nightshade,  flower  of,  cut  open,  p.  88,  fig.  158 
Nightshade,  ovary,  calyx,  and  style  of,  p.  88, 
fig.  167 

Nightshade,  transverse  section  of,  the  ovary  of, 
p.  89,  fig.  159 

Nightshade  Tribe  (Solanaccae),  p.  88 
Non-herent— not  adhering. 

Nut  of  the  Chesnut,  p.  49,  fig.  114 
Nutmeg-tree  (Myristica  Moschata),  p.  203,  fig. 
249 

Nux  Vomica  (Vomic  Nut),  p.  223 


OATS  (Avena),  pp.  227,  228 
Ochrea — a membranous  tube  formed  by  the 
stipules  and  surrounding  the  stem. 

Olea  Europoea  (Olive-tree),  p.  150,  fig.  204 
Oleacese  (Olive  Tribe),  p.  150 
Olive-tree  (Olea  Europsea),  p.  150,  fig.  204 
Olive  Tribe  (Oleacece),  p.  150 
Onagrariacese,  p.  175 
Onopordium  (Woolly  Thistle),  p.  106 
Opposite  (of  leaves) — growing  from  opposite 
sides  of  the  stem  at  the  same  level,  p.  20 
Opuntia  Communis,  p.  173 
Orbicular— circular,  p.  24,  fig.  40 
Oval— egg-shaped,  p.  25,  fig.  45 
Ovary — a hollow  case  forming  the  lower  part  of 
each  carpel,  and  containing  the  seed,  p.  42 
Ovoid— egg-shaped. 

Ovoid  cell,  p.  16,  fig.  16 
Ovulate — containing  ovules. 

Ovule— a young  seed,  p.  57 
Ovule,  reflected,  p.  57,  fig.  124 
Ox-Tongue  or  Bugloss  (Anchusa  Officinalis),  p- 
99,  fig.  168 


PACHIRA  Insignis  and  Aquatica,  p.  189 
Palmacese  (Palm  Tribe),  p.  230 
Palm  Tribe  (Palmacese),  p.  230 
Palmifid — cut  into  the  shape  of  a hand  or  palm, 
p.  22,  fig.  24 

Palmilobed — divided  into  lobes  so  as  to  resemble 
a hand  or  palm. 

Palminerved— having  veins  assuming  the  ap- 
pearance of  a hand  or  palm. 

Palmisecate— cut  like  a palm  or  hand,  p.  26 
Panax  Jin-seng  and  Quinquifolium,  pp.  lo3,  164 
Panicle,  p.  36,  fig.  62 
Papaveraceae,  p.  61 

Papaver  Somniferum  (the  Somniferous  Poppy), 
p.  63,  fig.  130 
Papayacese,  p.  216 

Papilionaceous — like  a butterfly  ( papUio)  in 
appearance„pp.  45,  94,  tig.  91 
Pareira  Brava  (Cissampelos  Pareira),  p.  201 
Parenchyma— the  cellular  or  pulpy  substance  of 
leaves,  p.  17 

Parietal  (of  the  placenta)— growing  from  the 
sides  of  the  ovary. 

Parsley  (Apium),  p.  70,  fig.  141 
Parsnip,  p.  73 

Passiflora  Amabilis  (the  Lovely  Passion-Flower), 
p.  82,  fig.  152 
Passiflora  Cterulea,  p.  85 
Passiflora  Quadrangularis,  p.  85 
Passiflora  Rubra,  p.  84 

Passifloracea)  (the  Passion-Flower  Tribe),  p.  81 
Passion-Flower,  the  Lovely  (Passiflora  .4.ma- 
bilis),  p.  82,  fig.  152 

Passion-Flower,  transverse  section  of,  p.  83, 
fig.  154 
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Passion-Flower  Tribe  (Passifloraccne),  p.  81 
Passion-Flower,  vertical  section  ol',  p.  83,  fig. 
152 

Pasture  Grass,  root  of,  p.  10,. fig.  4 
Paulonia,  the  Imperial  (Paulonia  Impcrialis), 
p.  103 

Pea  Tribe,  p.  94 
Pea,  corolla  of,  p.  45,  fig.  91 
Peach  (Amygdalus  Persiaca),  p.  68,  fig.  137 
Pear  Blossom  (Pyrus  Communis),  p.  66,  fig. 
133 

Pedalate— pedal-shaped,  p.  23,  fig.  28 
Pedaliaceae,  p.  137 
Pedalium  Murex,  p.  137 

Pedicel — a smaller  flower-stalk  branching  off 
from  a peduncle. 

Peduncle — a flower-stalk. 

Pelargonium,  pp.  192,  193,  fig.  241 
Peltate— shaped  like  a pelta  or  round  shield,  p. 
23,  fig.  25 

Pendent  or  Pendulous  (of  ovules) — growing  from 
the  upper  part  of  the  ovary. 

Pennate— like  a feather,  pp.*23,  25,  figs.  31,  41 
Pennatifid — notched  like  a feather,  p.  25.  fig.  43  ^ 
Pennisecate — cut  like  a feather,  p.  24,  fig.  34 
Peony,  p.  60 

Perennial — living  more  than  two  years,  p.  12 
Pereskia,  p.  173 

Perianth — a name  sometimes  given  to  the  calyx 
and  corolla  collectively,  p.  42 
Pericarp— shell. 

Perigjmous  (of  stamens) — growing  upon  the 
sides  of  the  calvx,  p.  64 
Periwinkle,  corolla  of,  p.  45,  fig.  96 
Persistent — remaining  firm,  not  easily  coming 
off. 

Personate — mask-like,  p.  46,  fig.  99 
Petaliferous— petal-bearing. 

Petaloid — petal-like,  p.  83 

Petals— the  component  parts  of  the  corolla, 

p.  41 

Petiolate— having  petioles  or  stalked. 

Petiole — a leaf-stalk,  p.  20 
Phaenogamic— having  evident  flowers,  p.  7 
Phanerogamic— having  evident  flowers,  p.  7 
Philadelphace®,  pp.  16^6,  167 
Philadelphus  (S.vringa),  p.  167,  fig.  218 
Phyllodium — an  enlarged  and  flattened  petiole, 
p.  27,  fig.  54 

Pimpernel,  corolla  of,  p.  46,  fig.  97 
Pimpernel,  calyx  of,  p.  42,  fig.  78 
Pimpernel,  pyxis  of,  p.  49,  fig.  117  ; seed,  p.  49 
Pistachia  Lentiscus  (Mastic),  p.  176,  fig.  226 
Pistachia  Terebinthus  (Turpentine),  p.  176 
Pistil — the  central  part  of  a flower  within  the 
stamens,  p.  42 

Pistilliferous — pistil-bearing,  or  female. 

Pitcher  Plant,  p.  29,  fig.  31 
Pitcher  Plant  (Nepenthes  Rafliesiana),  p.  216, 
fig.  261 

Pith  or  Medulla,  p.  13 

Placenta— the  space  in  the  ovary  on  which  the 
ovules  or  young  seeds  originate,  p.  62 
Placentiferous — having  placentae. 

Plane-tree  (Acer  Platanoldes),  p.  182,  fig.  232 
Plane — flat. 

Plantain  Tribe  (Plantaginaceae),  p.  143 
PlantaginaceoD  (the  Plantain  Tribe),  p.  143 
Plantago  Coronopus,  p.  144 
Plantago  Major  (the  Long-Spiked  Plantain),  p. 
143,  fig.  198 

Plantule — young  plant,  plantlet. 

Plum,  pp.  67,  68 
Plumbaginaceac,  p.  144 
Plurilocular— many-celled. 

Pluriovular — containing  many  ovules. 

Pluriserial — in  many  rows. 

Pod  Tribe  (Leguminosm),  p.  93 
Poet’s  Pink  (Dianthus  Barbatus),  p,  206,  fig. 
255 

Polemoniaccae,  p.  129 
Polemoniiun  Vulgare,  p.  130,  fig.  184 


Pollen — the  dust  which  falls  from  the  anthers 
upon  the  stigma,  and  thus  causes  fructifica- 
tion, p.  42 

Polyadelphous  (of  stamens) — growing  together 
in  more  than  two  parcels. 

Polygamous — having  on  the  s:ime  plant  Rome 
flowers  with  stamens  only,  others  with  pistils 
only,  and  others  ■with  both  stamens  and 
pistils. 

Polygonacese,  p.  209 

Polypetalous — consisting  of  many  petals,  p.  44 
Polysepalous,  consisting  of  many  sepals,  pp. 
44,  55 

Pome-7-a  fruit  resembling  an  apple,  p.  47,  fig. 
101 

Pome®  (Apple  Tribe),  pp.  67,  68 
Pomegranate,  p.  78 
Poppy,  capsule  of,  p.  62,  fig.  129 
Poppy  Tribe  (Papaverace®),  p.  61 
Poppy,  the  Somniferous  (Papaver  Somniferum), 
p.  63,  fig.  130 

Potato  (Solanum  Tuberosum),  pp.  88,  92 
Potentilla  (Cinquefoil),  p.  64 
Primary  axis — the  principal  or  first  flower-stalk, 
p.  35 

Primrose  (Primula  Veris),  p.  145 
Primrose,  root  of,  p.  11,  fig.  7 
Primrose  Tribe  (Primulace®),  p.  145 
Primula  (Primrose),  p.  89 
Primulace®  (Primrose  Tribe),  p.  145 
Primula  Veris  (Primrose),  p.  145 
Prunus  Armeniaca  (Apricot),  p.  69,  fig.  136 
Punctuated — dotted. 

Pyxis— a fruit  which  is  like  a box  and  throws  off 
a cap,  p.  49,  fig.  117 


QTJADRILOCULAR— four-celled. 
Quince,  p.  67 

Quinquedentate — five-toothed,  p.  43 
Quinquefid  calyx,  p.  42,  fig.  79 
Quinquepartite  calyx,  p.  42,  fig.  78 


RACEME,  p.  36,  figs.  61,  62 
Radical  (of  leaves) — attached  to  the  root. 
Radicle— the  rudimentary  or  young  root,  p.  57 
Radish,  root  of,  p.  10,  fig.  3 
Radish,  p.  80 
Rafflesace®,  p.  215 
Rafflesia  Arnoldi,  p.  215,  fig.  260 
Ranunculace®  (the  Crow-foot  Tribe),. p.  55 
Ranunculus,  ach®nium  of,  p.  47,  fig.  103 
Ranunculus,  calyx,  corolla,  stamen,  and  car- 
pels of,  p.  41,  figs.  74,  75,  76,  & 77 
Ranunculus  Sceleratus,  p.  60 
Ranunculus,  section  of,  p.  56,  fig.  120 
Raphe — a small  cord  running  between  the  outer 
and  inner  coverings  of  the  seed. 

Raspberry  (Rubus  Id®us),  p.  65 
Receptacle — a broad  plate  upon  which  flowers 
rest  without  any  stalks,  p.  5- 
Red  Pink  (Dianthus  Cruentus),  p.  208,  fig.  255 
Reflex  or  Reflected  (of  the  ovule),  p.  57,  fig. 
124 

Regular  calyx,  p.  43,  fig.  78 
Regular  (of  the  calyx)— having  all  its  parts  of 
equal  size. 

Reniform— kidney-shaped,  p.  26,  fig.  47 
Reticulated — with  veins  intersecting  like  net- 
work, p.  22 

Rheum  Rhaponticum,  p.  210,  fig.  255 
Rheum  (Rhubarb),  pp.  209,  210 
} Rhizome — a prostrate  stem  striking  roots  into 
I the  ground  along  its  under  surface,  p.  10, 
figs.  7,  19 

I Rhododendron  Chrysanthos  (Golden-leaved 
I Rhododendron),  p.  155 
Rhododendron  Ponticum,  p.  156,  fig.  207 
Rhododendron,  the  Golden-leaved  (Rhododen- 
dron Chrysanthos),  p.  155 
, Rhodoleia  Champion!,  p,  166,  fig.  217 
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Rhodoraceoc,  pp.  152, 153 
Rhubarb  (Rheum),  pi^.  209,  210 
Rhus,  pp.  178,  179 

RhusCotinus  (Fustic  Sumac),  p.  178,  fig,  228 
Ribes  Albidum  (White  Currant),  p.  174,  fig.  225 
Rice,  p.  229 

Ricinus  Communis  (Castor  Oil  Plant),  p.  220, 
tig.  265 

Root,  pp.  8,  10 

Rosa  Centifolia  (the  Hundred-leaved  Pvoseh 
p.  67,  tig.  134 

Rosa  Rubiginosa,  p.  68,  tig.  135 
Rosaceae  (the  Rose  Tribe),  p.  64 
Rose,  the  Hundred-leaved  (Rosa  Centifolia), 
p.  67,  fig.  134 

Rose  Tribe  (Rosacem),  p.  64 
Rotaceous  or  Rotate — -wheel -shaped,  p.  46, 
fig.  97 

Rotate — wheel-shaped,  p.  46,  fig.  97 
Roupellia  Grata,  p.  224,  fig,  267 
Rubia  (Madder),  pp.  118,  119 
Rubiaceaeor  Cinchonaceoe,  p.  118 
Rubus  Caesius  (Blackberry),  p.  65,  fig.  132 
Rush  Tribe  (Juncaceae),  p.  230 
Rye  (Secale),  pp.  227,  228 


SAFFLOWER  (Carthamus  Tinctorius),  p.  109 
Sage,  p.  100 

Sagittate— arrow-shaped,  p.  23,  fig.  30 
Samara— a fruit  which  is  hard,  thin,  and  ex- 
tended into  a -wing  at  the  back,  p.  49,  fig.  114 
Samaroidal — in  the  shape  of  a samara. 

Sambucus  Nigra  (Elder),  p.  116,  fig.  177 
Sandal  Wood,  Red  (Pterocarpus  Santalinus),  p. 
97 

Saponaria  Officinale,  p,  209 
Sappan  Wood  (Caesalpinia  Sappan),  p.  97 
Sapucaya  (Lecythis  Ollaria),  p.  78,  fig.  148 
Sarraceniacese,  p.  208 
Sarracenia  Drummondi,  p.  208,  fig.  254 
Sarracenia  Purpurea,  p.  208 
Scabious,  capitulum  of,  p.  39,  fig.  70 
Scarlet  Bennet  (Getim  Coccineum),  p.  69,  fig. 
138 

Schinus,  p.  179 
Schizandracem,  p.  202 
Scorpioidal— scorpion-like. 

Scrophulariaceae  (Foxglove  Tribe),  p.  lOL 
Sea-kale,  p.  80 

Secondary  axis — the  smaller  flower-stalk  which 
branches  off  from  the  principal  one. 

Sedge  Tribe  (Cyperaceae),  p.  229 
Sedum,  p.  170,  fig.  221 
Sedum  Tectorum  (Houseleek),  p.  170 
Selaginaceae  (the  Selago  Tribe),  p.  139 
Selago  GilUi,  p.  140,  fig.  195 
Selago  Spuria,  p.  140 
Seminiferous — seed-bearing. 

Sepals — the  component  parts  of  the  calyx,  p.  41 
Septicidal— dividing  into  seven  parts. 
Septiferous — containing  partitions. 

Serrate— like  a saw,  p.  24,  fig.  38 
Sessile  (of  leaves) — without  stalk,  pp.  20,  22, 
fig.  21  ; (of  stamens) — without  filaments,  p. 
38,  fig.  69 

Shepherd’s  Purse  (Bursa  Pastoris),  p.  79,  figs. 

149,  150 
Shrub,  p. 12 

Silicule  or  Silicic- a pod, which  splits  into  two 
pieces  or  valves,  separating  from  a frame,  and 
is  about  as  broad  as  it  is  long,  p.48,  fig.  112 
Siliqua — a pod  which  splits  into  two  pieces  or 
valves  separating  from  a frame,  and  is  longer 
than  it  is  broad,  p.  48,  fig.  Ill 
Simple  (of  leaves)— having  only  one  leaf  upon 
each  petiole,  p.  20 
Snapdragon,  p.  103 
Snapdragon,  corolla  of,  p.  40,  fig.  99 
Solanaceaj  (the  Nightshade  Tribe),  p.  88 
Soianum,  p.  92 

Southernwood  (Artemisia  Abrotanum),  p.  108 


Spadix — the  inflorescence  enclosed  in  a spathc. 

Hpathe— a large  bract  enclosing  many  flowers. 

Spathose  or  Spathous — having  a spathe. 

Spatulate — like  a spatule,  p.  24,  fig.  39 

Spike,  p.  38,  figs.  68,  69 

Spikenard  (Spica  Nard),  p.  115 

Spindle-shaped  root,  p.  10,  fig.  3 

Spiny — edged  -with  spines,  p.  24,  fig.  37 

Spiral  vessels,  p.  16,  fig.  14 

Spondia,  p.  179 

Spondiace®,  p.  175 

Spores  or  Sporules — the  parts  of  cryptogamic 
plants  which  resemble  the  seeds  of  phanero- 
gamic plants,  and  perform  the  same  functions, 
but  differ  in  sprouting  from  any  side,  p.  8 
Sporidia — stripes  consisting  of  spores,  at  the 
back  of  ferns,  p.  8 

Spurred— having  a pointed  projection  like  a 
spur. 

Staminiferous — stamen-bearing,  or  male. 
Stamens — the  whorl  of  threads  next  to  the  co- 
rolla inside,  p.  41,  fig.  76 
Statice  Imbricata,  p-  144,  fig.  199 
^ Stelliform  cells,  p.  16,  fig.  18 
* Stem,  p.  12 
Sterculiace®,  p.  189 

Stigma — the  extremity  of  the  style,  p.  42 
Stigmatiferous— stigma-bearing. 

Stipes — the  stem  of  a cryptogamic  plant,  p.  32; 
also  the  stem  which  in  some  flowers  supports 
the  ovary. 

Stipitate  (of  the  ovary) — supported  by  a small 
stem  or  stipes,  p.  84 

Stipulate  or  Stipulated — having  stipules,  p.  27, 
fig.  52 

Stipules — scales  often  found  in  pairs  at  the  base 
of  leaves,  p.  27,  fig.  52 
Stock,  p.  80 

Stole — a creeping  stem  proceeding  fi’ora  the 
junction  of  the  lower  leaves,  p.  11,  fig.  8 
Stoloniferous — bearing  stoles,  p.  11,  fig.  8 
Stomata — minute  apertures  in  the  cellular  tissue 
of  leaves. 

Stramonium,  pp.  88,  91,  fig.  162 
Strawberry,  calycule  of,  p.  43,  fig.  85 
Strawberry,  corolla  of,  p.  45,  fig.  89 
Strawberry  (Fragaria  Vesca),  p.  65 
Strawberry,  root  of,  p.  11,  fig.  8 
Strychnos,  p.  223 

Style — the  part  of  the  carpel  springing  from  the 
ovary  and  terminated  by  the  stigma,  p.  42 
Styliferous — style-bearing. 

Sub-labiate — rather  lip-shaped. 

Sub  ligneous — having  the  woody  fibre  in  the  main 
stem,  but  not  in  the  smaller  shoots,  p.  12 
Subperi^nous — rather  perigynous. 
Subregular— pretty  regular. 

Succulent— juicy. 

Sugar-Cane  (Saccharum  Officinarum),  p.  227 
Sumac,  p.  178 

Summit  (of  the  ovary)— the  point  from  which 
the  style  springs. 

Sunflower,  calyx  of,  p.  43,  fig.  82 
Sunflower  (Helianthus),  pp.  105,  108 
Superior  (of  the  ovary) — distinct  and  separable 
from  the  calyx. 

Superior  (of  the  radicle) — turned  towards  the 
summit  of  the  ovary. 

Support  to  the-ovary,  p.  84,  fig.  153 
Sycamore  (Acer  Pseudoplatanus),  p.  183,  fig. 
233 

Symphoricarpos  Parviflora,  p.  116 
Syncarpous — having  the  carpels  united,  pp.  58, 
63 

Synchodendron,  p. 108 

Syringa  (Philadelphus),  p.  167,  fig.  218 


TABERN.EMONTAN.\  Longiflora,  p.  224,  fig, 
267 

Tactonia  Mollissima,  p.  85 
Tanacetum  (Tansy),  p.  105 
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Tanghin,  the  Poisonous  (Tanghinia  Venenifera), 
p.  225,  fig.  269 

Tanghinia  Venenifera  (Poisonous  Tanghin),  p. 
225,  fig.  269 

Tansy  (Tanacetum),  p.  105 
Tapioca-plant  (Manioc),  p.  220 
Tapioca-tree  (Jatropha  Manihot),  p.  90 
Taraxacum  Dens  L^onis  (Dandelion),  pp.  104, 
109,  fig.  174 

Tea-plant  (Thea  Chinensis),  p.  185 
Terminal  (of  inflorescence) — having  a flower 
at  the  end  of  the  peduncle  or  primary  axis, 
p.  35 

Terminal  (of  the  style) — springing  from  the 
top  of  the  ovary. 

Testa— the  skin  or  coat  of  the  seed  or  full-grown 
ovule. 

Tetradynamous  (of  stamens) — four  short  in  pairs 
and  two  long  solitary. 

Theobroma  Cacao  (Cocoa  Plant),  p.  189, 
fig.  236 

Thibandia,  p.  155 
Thymelace®,  p.  213 

Tilia  Grandiflora  (Large-leaved  Linden),  p.  186, 
fig.  235 

Tiliaceoe  (Linden  Tribe),  p.  186 
Tobacco-flower,  p.  93,  fig.  163 
Tobacco  (Nicotiana  Tabacum),  pp.  88,  90 
Tomato  (Lycopersicum  Esculentum),  pp.  89,  92 
Tonquin  Bean  (Coumarouna  Odorata),  p.  96 
Torus— a receptacle,  the  part  of  the  flower  upon 
which,  in  some  cases,  the  organs  of  fructifica- 
tion rest,  p.  5,  figs.  1 & 2 
Trefoil,  p.  96 

Trichosanthes  Colubrina,  p.  87,  fig.  156 
Trilobed — thrce-lobed . 

Trilocular — having  three  cells,  or  three-celled. 
Tropmolaeeae,  p.  194 

Trdpaeolum  (Nasturtium),  p.  195,  fig.  243 
Truncated — mutilated. 

Tuber — a thick,  fleshy,  underground  stem,  p.ll, 
fig.  6 

Tubular  Corolla,  p.  45,  fig.  92 
Tulip,  p.  226 

Turpentine  (Pistachia  Terebinthus),  p.  176 
Tussilago,  p.  106 

Tutsan  (Hj^pericum  Androssemum),  p.  134 


LMBEL,  p.  36,  figs.  64,  65 

Umbelliferse  or  Apiacese  (the  Umbel-bearing  or 
Parsley  Tribe),  p.  76 

Unguiculate  (of  the  petals)— having  an  unguis  or 
narrow  stalk. 

Unguis — the  narrow  stalk  of  a petal. 

Unilocular  (of  the  ovary) — having  only  one  cell, 


U nilocular— one-celled. 

Uniovular— having  one  ovule. 

Uniovulate — having  one  ovule. 

Uniserial — in  one  row. 

Upas  Pohon  (Strychnos  Tieute),  p.  223 
Urceolate— like  a pitcher. 

UtriculacesB  (the  Utricularia  Tribe),  p.  141 
Utricularia,  sprig,  and  magnified  leaf  and 
vesicle  of,  p.  142,  fig.  197 


VACCINACEiE,  pp.  152,  153 
Valerian  of  the  Pyrenees  (Valeriana  Pyrenaica), 
p.  113,  fig.  175 

Valerianace®  (Valerian  Tribe),  pp.  112,  115 
Valvate  (of  cestivation) — with  the  sepals  joining 
exactly  at  their  edges  and  not  over -lapping. 
Vascular  Tissue,  p.  15 
Ventral — across  the  middle. 

Venus’s  Fly-Trap  (Dionasa  Muscipula),  p.  206, 
fig.  253 

Verbascum,  p.  103 
Veronica,  p.  103 

Verticillate  (of  leaves)— growing  more  than  two 
opposite  to  each  other  on  the  same  level,  p.  22, 
fig.  23 

Vervain,  simple  spike  of,  p.  39,  fig.  69 
Vetch,  the  Nosegay  (Lathyrus  Latifolius),  p.  96, 
fig.  165 

Vexillum — a standard,  p.  94 

Victoria  Regia  Water-Lily,  p.  31,  fig.  58 

Viburnum  Lantana  (Wayfaring-tree),  p.  118 

Viburnum  Opulus,  p.  118,  fig.  178 

Vine,  American,  p.  106,  fig.  212 

Vine  Tendril,  p.  30,  fig.  56 

Vine  Tribe  (Ampelidaceae  or  Vitaceae),  p.  157 

Vine  (Vitis  Vinifera),  p.  159,  fig.  211 

Viscum  Album  (Mistletoe),  p.  214,  fig.  259 

Vitaceae  (Vine  Tribe),  p.  157 

Vitis  Vinifera  (Vine),  p.  159.  fig.  211 

Vomic-Nut  (Nux  Vomica),  p.  223 


WALL-FLOWER,  p.  80 
Wayfaring-tree  (Viburnum  Lantana),  p.  118 
Wheat,  compound  spike  of,  p.  39,  fig.  68 
Wheat  (Triticum),  pp.  227,  228,  229 
Whorl — a circular  row,  or  ring  round,  p.  45 
Woolly  Thistle  (Onopordium),  p.  106 
Woorara,  p.  223 

Wormwood  (Artemisia  Absinthium),  p.  108 


ZANTHOXYLLACE^E,  p.  200 
Zygophyllacete,  p.  198 


UBRARY 


LONDON  : 

PETTKR  AND  GALFIN,  LA  BRLLE  SVDVAGE  TARD, 
LDDGATE  HILL. 


t 


r ' 


> ' 


>* 


V 


>:  - 


